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2023 CDOT FMM 7-01-2022 Introduction

2023 CDOT Field Materials Manual
Introduction

The purpose of this manual is to provide an official guide to CDOT Field Materials Technicians, whether the
individuals are CDOT personnel or consultant, for the sampling and testing of materials on construction
projects and the subsequent documentation. It is not the intent to publish a complete summary of all
sampling and testing methods and procedures. Further, applicable information may be found in either the
referenced AASHTO or ASTM documents.

The testing frequency as shown in the Owner Acceptance (OA) Frequency Guide Schedule for Minimum
Materials Sampling, Testing, and Inspection is the minimum necessary to have the degree of control desired.
The Sampling and Testing Procedures have in many cases been modified to make them more applicable to
Field testing conditions. Further unauthorized modifications should not be attempted. If a valid reason exists,
a shortage of tests can be explained, and the work accepted. However, improper test procedures cannot be
explained nor accepted.

The testing frequency as shown in the Independent Assurance (IA) Frequency Guide Schedule for Evaluation of
OA Sampling and Testing is to be established by the Region Materials Engineer.

It is not our intention to discourage efforts to find better or faster methods of testing. Many of the Colorado
Procedures are the result of suggestions from field materials personnel. However, before using a procedure
other than that listed, it must be approved by the Materials Advisory Committee (MAC) and the FHWA. In
addition, the procedure used must be the same as that specified in the project specifications. If this rule is not
followed, the acceptance or rejection action cannot be supported and may result in legal rulings against the
Department in cases of litigation. The Frequency Guide Schedule for Minimum Materials Sampling, Testing,
and Inspection current at the time of contract advertisement shall apply during the full course of that project.

We realize the critical importance of materials and the associated personnel, whether they are Process
Control (PC) from the contractor, Owner Acceptance (OA) from CDOT, or Independent Assurance (lA) to
any construction project. We intend to create a Field Materials Manual (FMM) that always reflects the
most current and best procedures and is as user-friendly as possible. Please take the time to review and
read this publication and provide us with the Comment Corrections JotForm or the Adobe Pdf Comment
Correction Form at any time. To submit your comments or corrections download the Comment Correction
JotForm follow the link: Comment Form complete the form attach your documents and submit, a copy will
be sent to edward.trujillo@state.co.us for review. To submit your comments or corrections using the
Comments and Corrections Adobe Pdf form, download the form to your computer and open the form
using Adobe Acrobat. Complete the form and attach your supporting documents to the form and submit
the completed form to edward.trujillo@state.co.us. The forms with your comments will be maintained
with the FMM, CP, Section, or Chapter for future reference.

It is critical to follow the Documentation for SMM / LIMS — Project Materials to Final Materials or the
Documentation for Design-Build Quality Assurance Program - Project Materials to Final Materials which is
applicable for the vast majority of CDOT projects.

The CDOT Field Materials Manual will be updating and adding documents and instructions to meet the
recommendations for updating manuals to comply with Procedural Directive 21.1 “Requirements for the
Retention of Records for Specified Design, Construction, Engineering, and Specialty Groups (Paper and
Electronic) eff. June 20, 2019, and Procedural Directive 508.1 “Requirements for the Use of the
Professional engineer’s Seal” eff. May 21, 2019
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Though the CDOT Field Materials Manual (FMM) has been available in both a published print format and on
the CDOT website; future FMM’s may only be available electronically as CDOT is moving toward a paperless
work environment. CDOT is also implementing electronic signatures to facilitate the timely transmission of

documents and project closure. Any changes before the issuance of the 2022 FMM will be conveyed through
a CDOT Materials Bulletin.

Craig Wieden - PE 3 2 zintpcastions, w2
Craig Wieden PE., lll
CDOT Materials Engineer

A centralized location for all CDOT Materials related documents and publications is at:

http://www.codot.gov/business/designsupport/materials-and-geotechnical/

FMM Documents: A special thank you is extended to the members and participants of the MAC Meetings and
the associated task forces who are constantly striving to improve testing methodology and CDOT specifications
so that the roads in Colorado are progressively built better and are safer for the public.
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SUMMARY OF 2023 CDOT Field Materials Manual
Listed Revisions, Additions, and Deletions

Changes to the 2022 FMM: Changes of significance within a particular CP or chapter will contain a “- xx” at
the end of the title to coincide with the FMM edition, not the calendar year that changes or revisions were
made. Changes to specific text (Sections &/or Subsections) from the previous year will have a RED sidebar in
either the left or right margin. The 2023 revisions, additions, and Deletions are highlighted in RED.

e FMM Manual- 2021-2022 FMM Updates: Updated Format to a single page format on the 2020
version.

e Cover Page Updates: 2022-2023 Updates- Updated CDOT Logo, Updated date on Cover Page.

e CP Comments Form: 2022-2023 FMM Update: Updated format and added e-signature block, using
"Jotform" PD21.1 requirements, Shortened the "JotForm" link, and changed the name.

e Comments Corrections Form: 2020-2022 FMM Update: Updated format and added e-signature block,
Revised Comments and Corrections form for Adobe DC use.

e Table of Contents: 2021-2023 Update: Added new Comments Form, Added CP63, Added Electronic
Documents Chapter. CP 52 HMA Mix Design Checklist, CP 11-8 Precast Structure Section re-write,
Removed CP 11-8 Precast QSM Checklist, Removed CP 11-8 Precast Certification Letter, Removed CP
11-7 Epoxy Coaters QSM Checklist, CP 54 updates, CP 79 added, Chapter 800 added QR Code,
Updated IHS Engineering Workbench Instructions, Added Red Sidebars to updated sections.

e QA Procedures 2020-2021-2023 FMM updates: Subsections 3.19,5.2.2,7.2,7.5.1.1,7.11.1, 11.9.1,
11.11,11.12.2,11.12.3.2,13.2.3, 17.1. Section 6.1 Note 2, Section 17.1 removed reference of CDOT
Form 1199 and added 17.2 reference Local Agency Chapter. Updated Notes numbering.

e Documentation for SMM / LIMS: 2021-2022-2023 FMM updates, 3.1, 3.1(8), 3.2(17a, b), Added the
CDOT Form 473,474 in Adobe Sign Guidelines and updated the forms. Updated the entire chapter to
meet the new process to allow Consultant’s access to SMM/LIMS. Section 5, (17) added language on
the use of the Adobe Sign 473/474 document approved by the MAC for use starting 1 July 2021.
Removed the Adobe DC 473/474 instructions and moved them to the Local Agency chapter. Added
the ProjectWise/Share examples for project documentation. Updated CDOT Form 474, Updated all
reference from ProjectWise/Share to the Bentley Connect Client (PM Web Connection), Added new
link to the CDOT Forms Serialized https://www.codot.gov/library/forms/materials-forms-serialized,
During Construction #30 updated Addendum #1, #2, and #3 with the appropriate documents, Final
Materials Electronic Folder added “Buy America Documents”, Control Type Updated the Process Test
Section removed last sentence, Added the missing information “ Handling Failures or Low-Test results
for “Thickness” and “Flexural Strength”, and “Compressive Strength”, Changed 650 psi to 570 psi In
the “Flexural Strength” section, After Construction removed the reference to send AQL/CQL reports to
Staff Materials Pavement Design. Added CDOT Adobe 473/474 instructional video link. Updated Table
Note of the Bentley Client Connection (PM Web Connection).
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e Adobe Acrobat Sign instructions: 2021-2022- 2023 FMM update Added new chapter with instructions.
PD 21.1 Requirements. Materials Advisory Committee approved the use of the Adobe Acrobat Sign
473/473 document starting 1 July 2021. Table. Updated the IA initiators sections, Added Note 1, Note
2, and Updated Example 474 attachment. Added link to the CDOT Adobe 473/474 Instructional Video.

e Documentation for Design-Build: 2020-2021- 2022 FMM Updates-Section 4 total rewrite, edit & re-
format. 3.4.3.1 Statistical Analysis., Section 3.3 Independent Contractor Quality Control (ICQC) Added
language to permit CAR reports. Table 1: Level 1 Owner Verification Testing, remove "aa" "bb"
reference from CP 80 in Items 310, Add "28 days" to Item 412 Flexural Strength, Item 503
Compressive Strength, Item 507 Compressive Strength, Iltem 601 Compressive Strength.

e Documentation for Maintenance & LA- 2020-2022-2023 FMM Updates: updated the CDOT Form
473LA, 473M and CDOT 474. Section 13, Added Acrobat DC instructions for the CDOT form 474.
Removed all reference to RSAR (Roadway Surface Accomplishment Report) and from CDOT Form
1199. Complete re-write and review.

e Contractors, Special Notice: 2021-2022-2023 FMM updates 4.1G, Note 1, 7.3.a.(Products needing Pre-
Inspection), APL User Guidance- 6, 9, Notes 5,6,7, 8,9.10, APL Category Edits- Adhesives Note 5,
Cement Blended (Type IL, MS) (IL, HS),(IT, MS),(IT, HS), PCCP Grout, Region Approved Plant Mix Grout,
Class DR [Pre-Packaged], Environmental Sound Wall, Alternate Traction Device Note 6, Mastic Note 7,
Delineator Post Marker Note 8, Concrete Pre-cast Barrier (Type7), Cable Barrier MASHO9 TL-3 to meet
2020 compliance, Traffic Control Lighting, Sight Standards. The contractor's APL Verification Forms
signatures and explanations were added. Section 7.3.b, 7.3.c, and Examples Letters, Notices, and
Forms section added electronic stamp instructions. PD 21.1 requirement. Section 7.30d added the
Approved Products List "Category Search" drop-down menu reference. Updated APL category list. 4.1
G, 5.1, 7.3.b, added Note 3, 7.3.c, added Note 4, Added Contractor’s COC/CTR Verification Letter.
Updated Section 4 Buy America Requirements for Iron and Steel, Section 5 Buy America Requirement
for Construction Materials (Excludes Iron and Steel), 5.2 Buy America Waivers, 5.3 Glass Beads for
Pavement Marking. Materials Bulletin was distributed.
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o OA Frequency Guide Schedule: 2020-2021-2022-2023 FMM updates- Added CDOT Form Links.
Item 203, Item 409, Item 412, Item 420, Item 502, Item 506, Item 601, Item 612. 203, Item 208
reference CDOT Form 157, Item 212 reference CDOT Form 157, Item 411, Item 412 Pavement
Smoothness, Item 601,606, ltem 607, ltem 627. Edit title spelling "Frequency", Add to page 1,
"CDOT Form 43 referenced is generated from the CAR reporting system.", ltem 203,206, CP 25.
304,306,307 T85., Item 207 language added (Michael Stanford)., Item 403, Sample Size "Micro
Deval requires 2 full bags from Cold feed", Item 412 Add Sand Equivalent Test. Item 607, Added
"Footing or Bases Small Projects"”, Item 614 Added Signposts - Concrete Small Projects. Updated
the entire schedule to show AQL/CQL reports, and forms used for testing and distribution.
Removed reference to CDOT Form 157. Item 203 added (minus) #4 material to the sample size for
the Chemical Lab testing. Added Scope language and updated the links, Item 403 changed sample
size to 50 |b., updated link https://www.codot.gov/library/forms/materials-forms-serialized, Iltem
403 added Ideal-CT test information, ltem 403 Smoothness updated Smoothness Test frequency
statement, Iltem 412 rearranged tables, Sand Equivalent and Water Cementitious Material Ratio
and updated Cylinders statement to remove “Information cylinders may be cast at the discretion of the Project
Engineer and cured at the structure.”, Added Thickness (Alternate Non-Destructive Gauge), Item 601
added Structural Concrete Sealer, Item 602 Updated sample information and CRSI Plant
Identification Guide information, Item 606 complete update, Iltem 609 Curb and Gutter and
Gradation changed 40 ton to 30 ton, Revised Item 412 Dowel Bar & Tie Bars, Project Verification
Sampling & Testing Frequency to read “As specified in Standard Specification Section 412.13(a).
Reformatted the table to read accurately. Revised NOTE: PCCP Safety Edge. 2023 FMM Materials
Bulletin has been distributed. Item 427 Pavement Marking.

e |A Frequency Guide Schedule: 2020-2021-2022-2023 FMM Updates- Item 203, Item 403, Item 409,
ltem 412, Item 503, Added Note 4. Iltem 403, Table IA-1 "Type of Test" Column removed "Nominal
Maximum". Added "Flat and Elongated" to Table IA-1. Item 403-411 Asphalt Cement Materials
"March MAC Topic", Item 412 Sand Equivalency "March MAC Topic", Table IA-1, Comparison Precision
Guide, Flat & Elongated Minor/Significant difference "March MAC Topic. Item 412 added Pavement
thickness Acceptance for Magnetic Pulse Induction. Updated Note 2, Note 3, Note 4, Note 5, Added
Note to Table IA-1 Comparison Precision Guide.

e CP 10: 2020-2021-2023 FMM Updates- Section 2.3, 6.19 Note 2. Added new CP 10a (Field Lab &
Personnel Qualifications Checklist Form) Add Line to Table 10-1, E-Learning Technician Training
Program. Add Line to Table 10-1, Edits to Table 10-1 Sampling & Testing Personnel Qualifications, ' E-
Learning Technician Training Program, 6.8 “IA Sampling and Testing Checklist”, Section 6.19 updated
with “See note 6 of AASHTO T99 and T180” and updated the Sieve reference. Updated T198/ C496
Split Tensile Strength Testing to “L” Level 2 ACI, Added web link to the Materials Technician
Certification Training,

e CP 11 (Introto QML) 2021-2023 FMM update: Added Precast Structures, new tab to FMM Manual,
Removed CP 11-7a, CP 11-8a

e (CP11-1 (Asphalt Binder) 2021-2023 FMM update: CP 11-1 new tab to FMM, Updated Sections 1.2,
4.1 with the new AASHTO R66 reference, and Section 1.4 Added Western Cooperative Test Group.

e (CP11-2 (Asphalt Emulsion) 2021-2023 FMM update: CP 11-2 new tab to FMM, Updated Sections 1.2,
4.1 with the new AASHTO R66 reference, and Added Western Cooperative Test Group.
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e (P 11-3 (Hydraulic Cement) 2021-2022-2023 FMM update: CP 11-3 new tab to FMM. Referenced
Documents Section 1.1, Deleted ASTM C1157 Standard Performance Specification for Hydraulic
Cement. Updated Section 6.2.2 and deleted Section 6.3.

e CP11-4 (Fly Ash) 2021-2023 FMM update: CP 11-4 new tab to FMM. Deleted Section 6.3.

e (P 11-5 (Hydrated Lime) 2021-2023 FMM update: CP 11-5 new tab to FMM. Deleted Section 6.3.

e (P 11-6 (Reinforcing Steel): 2021-2022-2023 FMM Updates- Steel Reinforcing Bars and Steel Dowel
Bars, Scope paragraph 2. Added a new tab to FMM Manual. Scope Re-write Eric Prieve. Updated links
in Section 1.1

e (CP11-7 (Epoxy-Coater) 2021-2023 FMM update: Section 1.1, 6.3,9.8.1,9.8.1.1, 10.1, 11.4. Added new
Pre-Coaters Checklist. CP 11-8 new tab to FMM. Updated Section 6.3, Updated Section9.1,9.4,9.9.1,
Removed Pre-coaters checklist.

e (CP11-8(Precast Structures) 2021-2023 FMM update: Added Precast QSM checklist and Certification
Letter. Complete re-write and removed Precast QSM Checklist and Precast QSM Certification Letter.

e CP12A:2021-2023 FMM Updates- addition of Section 13 "Submittal of PC Notebook". CP 12A new tab
in the 2021 manual. Updated Section 13 Added “The document shall be in sequential order by date
and shall be in PDF Format.”

e (CP12B:2021-2023 FMM update: CP 12B new tab in the 2021 FMM. Added Section 8.2 Correlation
between the Flexural Strength and Splitting Tensile Strength. Updated Section 13 Added “The
document shall be in sequential order by date and shall be in PDF Format.”

e (CP12C:2021-2023 FMM Updates: Addition of Section 7 "Submittal of PC Notebook". CP 12C new tab
inthe 2021 FMM. Updated Section 7 Added “The document shall be in sequential order by date and
shall be in PDF Format.”

e (CP13:2021-2022 FMM Updates-Changes to Table 13-1, HMA Air Voids, In-Place Density HMA,
Longitudinal Joint Density, Flexural Strength PCCP. CP 13 new tab to the manual. Table 13-1
Column 2 Asphalt Content (Ignition Method) CP-L 5120- (Maximum Difference) Edit
0.69%

e CP 14: Last Update 2020-2021 FMM: CP 14 new tab to the manual, Materials Bulletin January 2020

e CP15: Last Update 2021-2022-2023 FMM: CP 15 new tab to the manual, Materials Bulletin January
2020. Revised the OA/PC Certified Nuclear Gauge Consultant Nuclear Gauge Assignment Form.
Updated Section 3.1 with Paul Smiths e-mail address.

e (P 16:2021-2022-2023 FMM Updates- CP 16 new tab to the manual, Materials Bulletin January
2020. CDOT Form 1324 revised. Updated 2. With the forms link and new CDOT
Form 1322
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e (CP17:2022-2023 FMM Update- Revised Process Documentation Worksheet with CDOT Form 417.
Updated Sections 1.1, Table 17-1, 4.3,4.4,4.5,4.5.1,4.5.2,4.5.3, Section 5, 5.1, 5.2, 5.3, 5.45.5, 5.6,
section 6, 6.1, 6.2, Section 7, 7.1,

e CP 20: Last Update 2008

e (CP21:2023 FMM Update- Title change to “Sieve Analysis of Soils”, Section 2.1, 2.2, 3.3, Section 5, 5.1,
5.1.1,5.1.2,5.2,5.2.1, Deleted 5.2.2

e CP 23: Last Update 2013

e CP24:2020-2023 FMM Update- 2.1. Section 3.2.1 added link to Pavement Design Manual.

e (P 25:2020-2022 FMM Update- 3.5 Changed 10,000 yds3 to 5000 yds3, Added revisions from Chris
Russell, Soils & Geotech Engineer.

e CP 26: Last Update 2014
e CP 30: Last Update 2009

e (CP31:2020-2023 FMM Update- Subsection 3.1.3.1, Note 2, 3.1.3

e CP 32: Last Update 2003
e (P 33: Last Update 2012

e CP37: 2020 FMM Update- 2.7

e (CP41: 2020-2022-2023 FMM Update- 13.1, Added to Section 4.3 "Note: CP 75 applies only to OA
testing and that PC testing needs only to meet or exceed the minimum frequencies that are
specified in Table 106-1 of the CDOT Standard Specification for Road and Bridge Construction."
Section 13.1 Added the link to the CDOT Forms.

e CP42: Last update 2005

e CP43: 2020 FMM Update- 15.1

e CP44: 2020- FMM Update- The Title, Percent Relative Compaction to, "Just Percent Compaction".

e CP45: 2020 FMM Update- 7.1

e CP 46: Last update 2008
e CP47: Last update 1990

e (CP48: 2020 FMM Update- 4.1.1, Note 2

e CP50: Last update 2014
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e (CP51:2021 FMM Update- The Title, added the word "Theoretical", Scope 1.1, 3.3, 3.6, 3.9.1, 6.4,
Method B title update 10.2

e (CP52:2021-2022-2023 FMM Update- Subsection 2.2,2.3,3.1,3.2,3.2.2,3.3,4.2,4.3,4.3(1), 4.3 (2),
4.3(6),6.1, 8.2 deleted CDOT Procedural Directives 25.2,51.2, 51.3 and replaced with 25.1. 3.2.1,4.3

(9),

e (CP53:2021 FMM Update- 1.1 deleted Method C reference, Deleted Method C (8,9), 11.1 deleted the
mention of Method C, 13.1.

e CP54:2022 FMM Update- 3.1

e (P 55: Last update 2018

e CP56: 2020-2023 FMM Update-Title, "Guidelines for Using Theoretical Maximum Specific Gravity
(RICE) of Project-Produced HMA to Change the Target Specific Gravity for Compaction Compliance",
2.1 delete “by ignition method”

e (CP57:2020-2023 FMM Update- 4.2, 6.3 New Form, 2.1 update titles to CP 43and CP 21 referenced.
Section 6.3 Note update.

e (CP58:2023 FMM Update- 4.2 Update language

e CP59:2021 FMM Update- 3.3 Deleted, 8.1 delete CDOT Procedural Directives 25.2, 51.2, 51.3 and
replace with 25.1, Update with electronic Forms.

e (CP61:2020-2022 FMM Update: 4.2.1,, Section 4.2.4 "Refer to Subsection 4.2.2"

e (CP62:2021-2022 FMM Update- 6.3 delete CDOT Procedural Directives 25.2, 51.2, 51.3 and replace
with 25.1. Section 7 Update. Updated Sections 2.3, 2.3.1, 3.2, 4.3.1, 4.4,5.2.1,5.2.2,5.2.3, 5.3.

e (CP63:2021 FMM Update- New Addition of CP 63 added.

e (CP65:2020-2023 FMM Update- Text within Examples 1 & 2 Table 65-1, Table 65-2, Table 65-3, Table
65-4, Subsection 7.1, 7.6.1, text within Example 3, 1.1.1 Note,

e CP67:2021 FMM Update - Section 6.1

e CP 69: Last update 2018
e CP 71: Last update 2001

e CP74:2021-FMM Update-Added "Smoothness Acceptance Data Submittal Form", Updated Section
5.4.

e CP 75: Last update 2008

e (CP76:2023 FMM Update- Updated the "Checklist for Field Bituminous Equipment Calibration"
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e CP 77: Last update 2018

e (CP78:2022 FMM Update- 3.2.1,4.1.1,4.2,4.2.1,5.1.2, 6.3, 6.6, 9.2, 9.3 Verified web link.

e (CP 79: 2020-2022 FMM Update- Added MIT Scan Images for Uncut Dowel Baskets. Revised Title
deleted "Uncut Dowel Baskets"., Updated Section 1.1

e CP 80: Last update 2013
e (P 81: Last update 2018

e (P 82:2020-2023 FMM Update- New text for Note 6, Added links for the forms

e (P 85:2018-2023 FMM Update- Updated Section 2.3 with AASHTO R 66.

e Chapter200:2021-2023 FMM Update- Added "guide" paragraph at the top of the first page, Updated
Item 206 Structure Backfill and Note

e Chapter300: 2021-2023 FMM Update- Added Change to Note: Forms are currently in development.
The statement added "Contact: Edward.trujillo@state.co.us 303-398-6566 for assistance with any
CDOT form.", Updated Forms

e Chapter 400: 2021 FMM update: Updated Forms, Added "guide" paragraph on top of the first page.

e Chapter 500: 2021 FMM update: Updated Forms, Added "guide" paragraph on top of the first page.

e Chapter 600: 2021-2022-2023 FMM update: Added to Concrete Mix Designs Paragraph 3, 4, 5,
Referencing Pre-approved Mix Designs paragraph 2, Aggregates second line., Procedures., Training.,
Procedure Checklist 5™ line in Procedure., Acceptance) QA) Cylinders 1%%and 2" paragraph.,
Monomolecular Film Coatings 1°*and 2" paragraph., Updated Forms, Added "guide" paragraph on top
of the first page, Updated Item 602 Reinforcing Steel information on bar markings at CRSI website.

e Chapter 700: 2021 FMM update: Updated Forms, Added "guide" paragraph on top of the first page.

e Chapter 800: 2020-2023 FMM Update- Deleted Chapter 800, A copy of Chapter 800 will be located
with each Nuclear Gauge. Additional copies will be located with each Region Radiation Safety Officer
and the Region Safety Officer, Added QR Code.

e Materials Forms —Instructions & Examples: 2020-2022-2023 FMM Update- previously Appendix O, a
new chapter. Added Change to Note: Forms are currently in development. Contact
Edward.trujillo@state.co.us 303-398-6566 for assistance with any CDOT form. Updated Forms List.

e Electronic Documents 2021-2023 FMM: Added new chapter Introduction to ProjectWise/ProjectShare
as per 21.1/508.1. Updated reference to Bentley Client Connection (PM Web Connection), Deleted
Project Share reference.

e JSA:2021 FMM Update: AASHTO Test Method T90, T190. CP-L Test Method 4301, 4302. Update Note:
Regions review and update all Job Safety Analysis (JSA) documents.
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e AASHTO / ASTM Online: 2022-2023 FMM Update- Added New Instructions for CDOT personnel
needing to register to IHS Markit. Added a link to the webpage with instructions. Verified the process
and the links.

e Inspections: 2020 FMM Update- Table of Contents (V) Protocol for the Audit of Region Materials Finals
Review and Acceptance Process by the Central Materials Laboratory.

e Protocol for Round Robin Materials Testing of CDOT Region & Consultant Laboratories: Last update
2018.

e The protocol of the Audit of Region Materials, IA Sampling and Testing Program by the Central
Materials Laboratory: 2021 FMM Update - Update all AMRL references with the "AASHTO Re:source"
reference. Update the distribution list.

e The protocol of the Audit of Region Materials, Finals Materials Review and Acceptance Process by the
Central Materials Laboratory: 2021 FMM Update- Update all AMRL references with the "AASHTO Re:
source" reference. Update the distribution list.

e The protocol of the Audit of the Local Agency, Finals Materials Review and Acceptance Process by the
Central Materials Laboratory: 2021 FMM Update: Update all AMRL references with the "AASHTO Re:
source" reference. Update distribution list.

e Appendix A (MAC Charter) revisions as noted: 2021 FMM Update: Membership change from 10to 9
with the Research Group removed e-vote to follow. Scope, Guests and Guests Uninvited, Appropriate
Topics & Discussion, Taskforce Business, MAC meeting minutes, and Executive Summary.

e Appendix A (FPOG): Last update 2018.
e Appendix B Task Force Management Guide: Last update 2018

e Appendix C (Statewide Roster): 2022-2023 FMM Update- Updated region contact information names
and phone numbers.

e Appendix D (Definitions): 2020 FMM Update- Owner Acceptance (OA), Owner Verification Testing
(OVT).

e Appendix E 2021-2023 FMM Update: AV, AQV, EPE, PEC, OA, OVT, QAP, MPI, EPD

e Appendix F (Significant Publications): 2021 FMM Update- An updated reference to "Asphalt Institute
manual MS-2"

e Appendix G (Colorado Procedures): 2020 FMM Update- Added CP-L 4301, CP-L 4302.

e Appendix H Metric Conversion Tables: 2020 FMM No updates

e Appendix | 2020 FMM update: (Materials Testing Accuracy Criteria): Changed % Soils Relative
Compaction (Report to Nearest 0.1%), Base Aggregate Relative Compaction (Report to Nearest 0.1%)
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CDOT Comments and Corrections

COLORADO

Department of Transportation

CDOT Manuals and Forms: Comments and Corrections

Click on the following link to fill out the form and click "submit" the form will automatically be sent to
edward.trujillo@state.co.us with your comment and corrections :

https://form.jotform.com/edward.trujillo/FMM

This form may be utilized if you have discovered an issue the CDOT Field Materials Manual or have a
suggestion for improvement. It is important that you are as specific as possible by referencing the CP
number, CP-L number, the Chapter Section / Subsection number, or the Form number.

E-mail or attach all supporting documents for future reference to: edward.trujillo@state.co.us or call
303-398-6566 for assistance with this form.

Thank you for your help in making the CDOT Materials Manuals or Forms better publications by
notifying us of errors or points of confusion that require clarity.


https://form.jotform.com/200696381361052
mailto:edward.trujillo@state.co.us
mailto:edward.trujillo@state.co.us
https://form.jotform.com/edward.trujillo/FMM

CDOT Comments and Corrections

COLORADO

Department of Transportation

e

CDOT Manuals: Comments and Corrections

This form may be utilized if you have discovered an issue the CDOT Field Materials Manual or have a suggestion
for improvement. It is important that you are as specific as possible by referencing the CP number, CP-L number,
the Chapter Section / Subsection number, or the Form number.

Download the Adobe Pdf document fill out the following information, attach the supporting documents to this Pdf,

save and e-mail all supporting documents for review to: edward.trujillo@state.co.us or call 303-398-6566 for
assistance with this form.

Name:

Address

Phone Number

E-Mail
Date
Colorado Procedure (CP)
Colorado Laboratory Manual of Test Procedures (CP-L)
Chapter / Section
Other
Comments:

Signature:

Thank you for your help in making the CDOT Field Materials Manual a better publication by notifying us of
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MATERIALS PAY ITEMS NUMERICAL LIST

Item No

203
206
206
206
207
208
209
212
213
214
215
216
217
301
304
306
307
307
307
308
308
309
310
403
405
406
408
409
409
411
412
420
501
502
503
504
504

Description

Compaction

Structure Backfill

Filter Material

Bed Course Material

Topsoil

Silt Fence

Watering

Seeding and Sodding

Mulching

Planting

Transplanting

Soil Retention System

Soil Sterilization

Plant Mix Bituminous Base Course
Aggregate Base Course
Reconditioning

Lime Treated Subgrade

Hydrated Lime

Mineral Fillers

Portland Cement Treated Base
Portland Cement, Fly Ash

Lean Concrete Base

Process Asphalt Mat

Hot Bituminous Pavement

Hot In-Place Recycle

Cold Bituminous Pavement (Recycle)
Hot-Poured Joint and Crack Sealer
Seal Coat

Cover Coat Material

Bituminous Materials

Portland Cement Concrete Pavement
Geotextiles

Steel Sheeting Piling

Piling

Drilled Caissons

Cribbing

MSE Walls

P
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Item No

506
507
508
509
509
510
512
513
514
515
516
517
518
601
602
603
604

605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
622
623
624
627
641
708
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Description

Riprap (Gabions) and Slope Mattress
Slope and Ditch Paving

Timber Structures

Structural Steel

Structural Steel (Galvanized)
Structural Plate Structures
Bearing Device

Drainpipe

Pipe Railing

Waterproofing Membrane
Damp proofing

Waterproofing

Expansion Devices and Water stops
Structural Concrete

Reinforcing Steel

Culverts

Sewers, Manholes, Inlets, and Meter
Vaults

Underdrains

Guard Rail

Fences

Sidewalks

Curbing

Median Cover Material

Cattle Guard

Markers

Lighting

Traffic Control Devices

Water Control Devices

Siphons

Culvert Pipe

Pre-stressed Concrete Structures
Water Lines

Rest Areas and Buildings
Sprinkler System

Corrosion Resistant Culverts
Pavement Marking

Shotcrete

Paints
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MATERIALS PAY ITEMS ALPHABETICAL LIST

Description Item No
Aggregate Base COUrSe.......uuuuumimirrrrrrrveennns 304
Anchor Bolts.......cccveeeeeeeecciieeee e, 613
Arch Pipe (Plate) ....cceeeeevieeeeieeeeiee e, 510
Asphalt Cement ......cceeevevciiiieeiieeeeee, 411
Bearing Device ....cccccceveviiiiiiiiiiecicecececeeee, 512
Bed Course Material .......c.cooeeviiieeeeeienennns 206
Bituminous Base (Plant Mix).........ccceec....... 301
Bituminous Materials .........cccccovvveeeeerinnnns 411
Caissons (Drilled) .....cveeeeccieeieieeeeieee, 503
Cattle Guard........ccoecveeeeccieee e, 611
Cold Bituminous Pavement (Recycle)........ 406
ComMPACtioN. it 203
Concrete (Structural) .....ccovveeeevveeeeiiineenenns 601
Concrete Units (Pre-stressed)........ccuue.... 618
Copper (Sheet)....cuveeeecceeeeeereeec e 511
Corrosion Resistant Culverts .........ccceee..e. 624
Cover Coat Material.......ccocueeveviveeiiciienenns 409
Cover Material (Median) ........cccceeeveernens 610
Cribbing...cuveeieieee e 504
CUIVEIES ..ttt 603
CUlVErt Pipe....ccieeee e 617
CUIDING .t 609
Damp proofing......cccceeeecveeeeccieee e 516
Drainpipe ..ueeeeeccciiccicircce s 513
Drilled CaissONS......ccceeeecieeeeccieee e 503
EMUISION .ooeeiiieeccee e 411
Expansion Devices and Water stops.......... 518
Filter Material ......ccooveeeveieeicieeeeeee e, 206
GabioNS ... 506
Galvanized Structural Steel............c......... 509
Geotextiles. i, 420
Guard Rail c...uueeeeeieeeieeee e, 606
Hot Bituminous Pavement.........ccccceeeunnnn. 403
Hot In-Place Recycle ....cooeeievcniiiiieeeeeeens 405
Hot Poured Joint and Crack Sealer ............ 408
HUMUS .. 214
Hydrated Lime ......cccovvveeeeeiieiieeee e, 307
INIELS e 604
Joint Seal (Preformed) .......ccccoveeeeiienenneee. 518
Lean Concrete Base .....cccceeeveviiiicccieieiecenn, 309
(7= o1 1 oV - USSR 613
Lime Treated Subgrade..........cccccvveeerennnns 307
Liquid Asphalt ......cccoviieeeeiieeee e, 411
MSE Wall...ooveeeiieeieeee e, 504
ManNhOIES ...ceveeeeeeeeiieee e, 604
Y/ - T ST SRR 612

Description Item No
Median Cover Material........cccoceeeevciveeennnnee. 610
Mineral Fillers, EXC. .ccooeeeeeiieieiiiiiicieceeecenn 307
Mulching (Straw) ......ceeeeeieeieciieeceieeeee, 213
Mulching (Wood Cellulose) ..............c......... 213
PG BiNder....uueeeeeeieeciiieeee e 411
PaiNtS .. 708
Pavement Marking ......ccccceeeeeecvieeeeeeeeeeennns 627
Piling oo 502
Piling (Steel Sheet)........ccceveeeciieeiccieeeee 501
Pipe (Culvert).....ccccoeeeeciee e, 617
Pipe (Drain)....cccceeeecieee e 513
Pipe RailiNg .ccccvveeeeieee e, 514
Plant Mix Bituminous Base Course............. 301
PIaNting...c..cceiveiiie e 214
Plate Pipe (Structural) .....cccoveevvvvevieeeinenee, 510
Polyethylene Sheeting.......c.ccccceevvvcieeeenee. 610
Portland Cement ......cccccvveeviviieee e, 308
Portland Cement Concrete Pavement........ 412
Preform. Bridge Compression Joint Sealer 518
Pre-stressed Concrete Structures............... 618
Process Asphalt Mat.........cccocvvveivcienennee, 310
Railing (PIP€)..cvveeeeecieee et 514
Reconditioning.......cccceeeecieeeeccieee e, 306
Reinforcing Steel ......cceeciveeiecieieecieeeee, 602
Rest Areas and Buildings ...........cccccveeenneee. 622
RIPIAP e 506
Seal Coat...ccviiiiiiiiieceee e 409
Seeding And Sodding.........cccevereiiieeiinnennn. 212
Sewers, Manholes, Inlets, Meter Vaults......604
ShOtCrete ....uvvveeciieeieieee e 641
SideWalks .......ceeveiieeieiiieeecieee e 608
Silt FENCE oo, 208
Soil Retention System.......ccccevevviveeeiicinennnn 216
SIPRONS oo 616
Slope and Ditch Paving.......cccccceeecvvvvveeeennnn. 507
Slope Mattress....cccceeeeeccviiieeee e, 506
Sprinkler System........cccccvieeeiiiiiiieeeeee, 623
Steel (Reinforcing) ......cccceeeecveeeeccieeeccinene, 602
Steel Sheet Piling......cocccvivieeeeiiiiciiieeeee, 501
Steel (Structural).......cccoeeeeeiiieeiiiieecciee, 509
Structural Concrete .....cceveevvveeeccieeecciien, 601
Structural Plate Pipe.....cccovceeeeeiiveciiiieeenn. 510
Structural Steel......ooeeveccciieeeeiiieeee, 509
Structural Steel Galvanized ........................ 510
Structure Backfill .......ccoueeeeeeiiiieiieeeee. 206
o] o 1Yo 1 SRR 207
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Timber Structures ........cceevvvvveeeeeeeeeecnnnnen, 508
Traffic Control Devices.......cccceveeeeeeeecnnnnnenn. 614
Trash GUards......cccceeeeeeeeeeccineeeeeeeeeeecirneeee, 616
UNderdrains ......cooocvvveeeeeeeeiniiiieeeeeeeeeeennns 605
Water Control Devices........ccccccevvveinnnnnn.n. 615
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Watering....covveieiiiiiiiiiiiiiiiiiiecciececececeeeeee e 209
Water LiNeS...cccuvveiieeiiiiiieeceeee e 619
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1.2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Quality Assurance Procedures for Construction
Materials Sampling & Testing - 23

PURPOSE

To prescribe policies, procedures, and guidelines to assure the quality of materials on all
Colorado Department of Transportation (CDOT) construction projects are per 23 CFR and the
FHWA Stewardship agreement.

The revision and/or development of terminology in the Design-Build Quality Assurance Program
from Project Materials to Final Materials has caused CDOT to redefine terms and procedures
that have been, implemented by the Department for decades on CDOT projects. CDOT intends
to provide as much clarity as possible.

REFERENCES

AASHTO R 9 — Standard Practice for Acceptance Sampling Plans for Highway Construction

AASHTO R 10 — Standard Practice for Definition of Terms Related to Quality and Statistics as
Used in Highway Construction

AASHTO R 18 — Standard Recommended Practice for Establishing and Implementing a Quality
Management System for Construction Materials Testing Laboratories

AASHTO R 25 — Standard Practice for Technician Training and Qualification Programs

AASHTO R 38 — Standard Practice for Quality Assurance of Standard Manufactured Materials
AASHTO R 44 — Standard Practice for Independent Assurance (IA) Programs

ASTM D 3665 — Standard Practice for Random Sampling of Construction Materials

ASTM E 177 — Standard Practice for Use of the Terms Precision and Bias in ASTM Test Methods

Title 23 Code of Federal Regulations (CFR), Part 637, Subpart B, Quality Assurance Procedures
for Construction
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

DEFINITIONS

Acceptance - The process whereby all factors used by the agency (i.e., sampling, testing, and
inspection) are evaluated to determine the degree of compliance with contract requirements
and to determine the corresponding value for a given product. (AASHTO R 10)

Acceptance Sampling and Testing — Sampling and testing are performed by the agency, or its
designated agent, to evaluate the acceptability of the final product. Also called “verification
sampling and testing” when specifically used to validate the contractor’s data. (AASHTO R 10)

Accredited Laboratories - Laboratories recognized by a formal accrediting body as meeting
quality system requirements including demonstrated competence to perform standard test
procedures. (AASHTO R 10) For CDOT, accredited means recognition by the AASHTO
Accreditation Program (AAP).

Certified Technician — A technician certified by a CDOT recognized agency as proficient in
performing certain duties. [A certified technician is, qualified. A qualified technician may or may
not be certified.] (AASHTO R 10) CDOT specifies ACI, LabCAT, and WAQTC for the certification of
technicians.

Central Laboratory Samples and Tests - Random representative samples are submitted to
CDOT’s Central Laboratory and/or Region Laboratory to additionally, evaluate the quality of
field-produced products and materials, and to perform tests not within the capabilities of the
Field and/or Region Laboratories. (CDOT)

Designated Agent - An employee or employees of a state, a local agency, consultant, or
independent laboratory, which is employed, paid by, and/or directly accountable to CDOT, or a
public agency, excludes the Contractors or vendors’ personnel. (CDOT)

Dispute Resolution — Also called “conflict resolution.” The procedure used to resolve conflicts
resulting from discrepancies between the agencies and contractors’ results of sufficient
magnitude to impact payment. (AASHTO R 10)

Independent Assurance (IA) - Activities that are an unbiased and independent evaluation of all
the sampling and testing (or inspection) procedures used in the quality assurance program. [IA
provides independent verification of the reliability of the acceptance (or verification) data
obtained by the agency and the data obtained by the contractor. The results of IA testing or
inspection are not to be used as a basis for acceptance. |A provides information for quality
system management]. (AASHTO R-10).

IA Project Basis — Based on the quantity, it may provide an easier way to monitor compliance

and ensure that all materials are covered on an individual project. This is the normal sampling
and testing frequency, per the IA Schedule, for Item 403 [Hot Mix Asphalt (HMA)]. (CDOT)
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3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

IA System Basis — Typically administered Region-wide. It is personnel-related rather than project-
related and therefore allows easier tracking of individuals. This approach is usually applied on a
time-based, rather than on a quantity-based frequency. This is an alternate sampling and
testing frequency, per the IA Schedule, for Item 403 [Hot Mix Asphalt (HMA)] where the
minimum frequency is based on an expanded unit of material production and a unit of time.
(CDOT)

IA Combination Basis — To maximize the effectiveness of the IA program, the RME may choose
to utilize both the Project and System Basis within their Region. Based on the number, size,
location, or Construction phasing of HMA projects, the RME will have the option of choosing
either the Project Basis or the System Basis for every project within their Region. If the
Combination Basis is used, the RME will document the field tester’s name(s) and the quantity of
HMA used for each project. (CDOT)

Independent Contractor Quality Control (ICQC) — This term was developed for Design-Build
projects whereby the contractor’s test results may be utilized in the acceptance decision.
(cboT)

LIMS—- Laboratory Information Management System. SiteManager” includes LIMS, which
manages and tracks progress through each step of the sample lifecycle to expedite the overall
testing process. (See; SiteManager” Materials) (CDOT).

Owner Acceptance (OA) — Synonymous with Agency Acceptance; however, Owner Acceptance
will be CDOT'’s preferred term. See Acceptance Sampling and Testing. (CDOT)

Owner Verification Testing (OVT) - The Department has the ultimate responsibility for verifying
that the Project is designed and constructed in compliance with the Contract Documents. As
such, the Department or its representative will perform owner verification sampling, testing,
and inspection, and conduct audits to verify the Design — Build’s (D-B’s) compliance with the
approved Plan from the D-B firm. (CDOT)

Process Control (PC) — Synonymous with (and replaces the term) “Quality Control.” The system
is used by a Contractor to monitor, assess, and adjust its production or placement processes to
ensure that the final product will meet the specified level of quality. Process Control includes
sampling, testing, inspection, and corrective action (where required) to maintain continuous
control of a production or placement process, (AASHTO R 10) and to fulfill contract
requirements. (CDOT)

Proficiency Samples - Homogeneous samples that are distributed and tested by two or more
laboratories. The test results are compared to assure that the laboratories are obtaining the
same results. (i.e., as part of laboratory accreditation or round-robin testing). (CDOT)

Qualified Laboratories — Laboratories that are capable as defined by appropriate programs
established or recognized by each Agency. [Accredited Laboratories are considered Qualified;
however, a Qualified Laboratory may or may not be accredited.] Laboratories that participate in
a qualification program, approved by CDOT, shall include provisions for checking testing
equipment and maintaining records of all equipment calibrations and verification checks. All
testing equipment used to conduct testing shall conform to the standards specified in the
testing procedure. (CDOT)
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3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

Qualified Manufacturer — A commercial or industrial enterprise that uses components, parts, or
raw materials to make a finished good in compliance with specific CDOT requirements or
conditions. (CDOT)

Qualified Technician — A technician who has been determined to be qualified (i.e., meeting some
minimum standard) to perform specific duties. [A qualified technician may or may not be
certified.] (AASHTO R 10)

Quality Assurance (QA) — (1) All those planned and systematic actions necessary to provide
confidence that a product or facility will perform satisfactorily in service; or (2) making sure the
quality of a product is what it should be. [QA addresses the overall process of obtaining the
quality of service, product, or facility in the most efficient, economical, and satisfactory manner
possible. Within this broad context, QA includes the elements of process control, independent
assurance, acceptance, dispute resolution, etc. QA should be used to replace the term “QA/QC
or QC/QA.” QA involves continued evaluation of the activities of planning, design, development
of plans and specifications, advertising and awarding of contracts, construction, and
maintenance, and the interaction of these activities.] (AASHTO R 10)

Quality Control (QC) — Synonymous with Process Control (AASHTO R 10) in construction.
Quality control is still a valid term concerning Manufacturers. (CDOT)

Random Locations — Sampling locations determined using random numbers.
(AASHTO R 10)

Sample — Also called materials sample when intended to mean: (1) a small physical quantity of
material or a measurement obtained in some manner so that the portion (i.e., sample) is
representative of the whole, or (2) a quantity of material fabricated in a lab on which future
tests can be run. (AASHTO R 10)

SiteManager® Materials — AASHTO developed SiteManager®, which integrates the complete
construction and materials management process. The SiteManager” Materials Management
component provides materials-related information and assists materials laboratory operations
for sampling, testing, and reporting for all materials. (CDOT)

Stewardship Agreement, FHWA — The Federal Highway Administration (FHWA) has stewardship
and oversight responsibilities on Federal-aid programs. CDOT has assumed all project approval
authority on National Highway System (NHS) projects, excluding the Interstate. The agreement
is established through mutual consent and is reviewed annually. (CDOT)

State Personnel - An employee or (employees) of CDOT. (CDOT)
Stratified Random Sample - A sample in which each increment in the lot has an equal probability
of being chosen. [Samples are taken at times or locations chosen by a method not influenced by

opinion or judgment, thus eliminating any bias.] (AASHTO R 10) (CP 75)

Test Result — The value of a characteristic obtained by carrying out a specified test method.
(AASHTO R 10)

Vendor - A supplier of project-produced material that is not the contractor. A vendor may or
may not be the Manufacturer, but the distributor of a product. (CDOT)
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331

4.1

4.2

4.3

4.4

4.5

45.1

4.5.2

4.6

Verification Sampling and Testing - Synonymous with Acceptance Sampling and Testing, when
specifically used to validate the contractor’s data. (AASHTO R 10) The use of “Project
Verification Sampling & Testing Frequency” and “Point of Verification for Quality Determination”
in the OA Frequency Guide Schedule for Minimum Materials Sampling, Testing, and Inspection is
appropriate because the OA Tester is attempting to validate the contractor’s Process Control
data. (CDOT)

Note 1: Additional relevant definitions are in the FMM Appendix Chapter.
POLICY

Quality Assurance Plan (QAP) — It is the policy of CDOT to have a Plan, which will assure that
materials, products, and workmanship incorporated in CDOT construction projects, and Local
Agency projects, conform with the requirements of the approved plans and specifications,
including any approved changes. The program must meet the criteria in 23 CFR, Subsection
637.207, and the FHWA Stewardship agreement.

CDOT Capabilities - CDOT shall maintain adequate, qualified staff to administer its Quality
Assurance Program. CDOT shall also maintain a Central Laboratory. CDOT’s Central Laboratory
shall meet the requirements in Sub-section 637.209 (a) (2) of 23 CFR.

Owner Acceptance (OA) Program - All factors that comprise CDOT’s determination of the quality
of the product as specified in the contract requirements. These factors include verification
sampling, testing, and inspection and may include results of process control sampling and
testing. In the previous terminology, this was called CDOT’s QA Program.

Independent Assurance (IA) Program - Independent Assurance samples and tests (and
observations) or other procedures shall be performed by qualified sampling and testing
personnel employed by CDOT or by contract its designated agent, which would be employed by
an AASHTO Accredited Laboratory.

Sampling and Testing - All samples and tests used in the verification process are to be
performed by qualified testing personnel employed by CDOT or its designated agent (employed
by a Qualified Laboratory), contractor, and vendor. Also referred to as Quality Assurance (QA)
testing.

Random Samples — All samples used for verification sampling and testing shall be stratified
random samples. Additional samples may be taken at any point in the production for checking
quality, but these will not be used for statistical evaluation.

Test Results - The results of verification tests will be used in the acceptance decision as specified
in the contract requirements and all approved changes.

It will be the responsibility of the Region Materials Engineer (RME), under the direction of the

Region Transportation Director (RTD), to implement those portions of the Quality Assurance
Program applicable to CDOT Regions.
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5. SCOPE OF THE QUALITY ASSURANCE (QA) PROGRAM
5.1 The Quality Assurance (QA) Program will provide for:
5.1.1 Owner Acceptance (OA) Program.

5.1.2 Independent Assurance (IA) Program.

5.1.3 Project Materials Certification.

5.1.3.1 Retention of sampling and testing records.

5.2 Quality Assurance (QA) Program Evaluation Checks:

5.2.1 Inspection and Accreditation of CDOT’s Central Laboratory performed periodically (the number
of months per cycle varies) by the National Reference Laboratory utilizing AASHTO R 18.

5.2.2 Reviews / Audits conducted biennially by the Central Laboratory and the FHWA (Subsections
7.11 and 11.12.3): Independent Assurance Sampling & Testing Program Review, Finals Materials
Documentation Review & Acceptance Process Audit, Maintenance Finals Materials
Documentation Review & Acceptance Process Audit, LA Finals Materials Documentation Review
& Acceptance Process Audit.

6. OWNER ACCEPTANCE (OA) PROGRAM

6.1 OA Frequency Guide Schedule for Minimum Materials Sampling, Testing, and Inspection
provides general guidance to personnel responsible for the program for each pay item.

Note 2: The CAR Report 250 lists minimum testing frequencies for materials on the project and
updates in real-time. (Reference, OA sampling, testing checklist, and Certification checklist is
the name of the document used for all SMM/LIMS projects). For a project not using SMM/LIMS,
the CDOT Form 250 will be utilized. Within this Chapter, they are synonymous with intent.

6.1.1 Identification of the specific location (the point) in the construction or production operation
at which verification sampling and testing are to be accomplished.

6.1.2 Reference to the specific procedures or project specifications for Project Verification Sampling
and Project Verification Testing.

6.2 Project verification sampling and testing through the Owner Acceptance Program will be
accomplished and documented on all CDOT construction projects according to the edition of the

CDOT Field Materials Manual (FMM) in effect at the time of project advertisement.

6.2.1 The Field Materials Manual contains schedules, tables, nomographs, examples, etc. that aid in
completing project verification sampling, testing, inspection, and proper documentation.

6.2.2 Subsections of the Field Materials Manual contain guidelines for using the CDOT Statistical
Sampling and Acceptance Plan.

Page 6 of 18



2023 CDOT FMM 7-01-2022 Quality Assurance Procedures

6.3

7.1

7.2

7.3

7.3.1

7.3.2

7.3.3

7.3.4

The results of all project verification (OA) tests will be made available to the FHWA Operations
Engineer at the project or residency office when requested.

INDEPENDENT ASSURANCE (1A) PROGRAM

Note 3: The CAR Report Independent Assurance Sampling & Testing Checklist is the name of the
document used for all SMM/LIMS projects. For a project not using SMM/LIMS, the CDOT Form
379 will be utilized. Within this Chapter, they are synonymous with intent.

The CDOT Materials Engineer will act in an advisory capacity to the Region Materials Engineer in
carrying out this program, and either he or his designee will be the liaison with other CDOT
Divisions, other organizations, consultants, designated accredited laboratories, and the FHWA.

The IA Program is an internal program to be administered and performed by CDOT personnel by
designated agents from an AASHTO accredited laboratory. This program is to be applied to all
CDOT construction projects, CDOT Maintenance (MTCE) projects, and Local Agency
construction projects regardless of whether they are on the NHS or not.

Concerning non-SMM/LIMS projects, follow the guidelines and instructions in the “IA Frequency
Guide Schedule for Evaluation of OA Sampling & Testing”. The Region Materials Engineer will
assign an individual from the Region Materials Laboratory to develop the CDOT Form 379,
Project Independent Assurance Sampling & Testing Schedule. This person will determine the
material items and the number of tests required for every project. The Region Materials
Engineer, or his designee, will approve the CDOT Form 379 before distribution to the Project
Engineer (approval signature not required).

Where more than one sampling location is permitted, the IA Tester reserves the right to further
designate the sampling location.

IA System Basis Sampling and Testing on Item 403, if used instead of the Project Basis, should be
indicated on Independent Assurance Sampling & Testing Checklist. (Additional information can
be obtained in the IA Frequency Guide Schedule for Evaluation of OA Sampling & Testing, Item
403).

Sampling, witnessing, testing and equipment checks on a project will be performed by the IA
Tester, whether CDOT personnel or CDOT’s designated agent, who has no direct responsibility
for project verification (OA) sampling and testing, using equipment other than that assigned to
the project. All-Region IA testing of OA samples is to be performed in the Region on
independent Region equipment by independent Region personnel. The only exception will be
samples of binder or emulsion which will be tested at and by the CDOT Central Laboratory. The
IA equipment should be independent of the OA process unless otherwise noted on the
Independent Assurance Sampling & Testing Checklist.

All personnel performing sampling, observations, and testing on CDOT or Local Agency projects

will be qualified personnel as noted in Section 8, Sampling and Testing Personnel Qualifications,
and/or CP 10, Qualification of Testing Personnel and Laboratories.
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7.3.5

7.4

7.4.1

7.5

7.5.1

7.5.1.1

7.5.1.2

7.6

Project Materials Lab (test trailer) inspections performed before construction commencing will
review the existence of required equipment and their calibrations or verifications, as well as test
procedures and the general organization of the field laboratory. This information will be
documented on the CDOT Independent Assurance Sampling & Testing Checklist, listed as Item
620.03, and will show the date of the inspection(s). The inspection will be guided by CP 10 and
will utilize the Field Lab & Personnel Qualification Checklist (Form #).

For Local Agency projects on the NHS, CDOT will administer the Independent Assurance testing
as if it was a CDOT project.

For Local Agency projects not on the NHS, it is required that Independent Assurance testing be
performed as stipulated in the CDOT IA Frequency Guide Schedule for Evaluation of OA
Sampling & Testing and within the Quality Assurance Procedures Chapter of the FMM. The Local
Agency may use their established and documented procedures to independently verify the
adequacy of testing equipment and personnel if their program is approved by the FHWA.

State personnel or designated agents employed by an AASHTO designated accredited
laboratory, performing IA Sampling and Testing will be limited to witnessing no more than 20%
of the QA tests performed. This is defined as no more than 20% of each test element.
Witnessing more than this limit has the potential of involving the IA Tester in too many of the
day-by-day project-level responsibilities and activities of the OA Tester. The concept of
witnessing testing performed by OA Testers instead of the IA Tester performing the required
test is to be minimized as much as possible or eliminated.

Project inspections performed during construction will check the project (OA) equipment to
assure the equipment is adequate for the designated procedure. The equipment will also be
checked at that time for the required calibration, if applicable, and that proper documentation
of the verification checks are on file. The inspection will be guided by CP 10 and the Field Lab &
Personnel Qualification Checklist (Form #).

The CDOT IA Stamp text which is applied to applicable CDOT forms states the following:
"Equipment used for the sampling & testing was inspected and found to be satisfactory.
Sampling & testing complied with CDOT Procedures. IA testing was performed independently
of field samples on independent equipment unless noted. Test results were reviewed with
project personnel."”

If any discrepancies to the project equipment are found by the IA Tester, they should be
documented and reported to the Project Engineer at the earliest opportunity with a description
of the repair or replacement needed. Appropriate notations should be made on the applicable
reporting test form or a separate memo if required.

The IA System Basis for Sampling and Testing may be used in a Region. The testing and sampling
frequency will be based on either a unit of production or a unit of time. (Additional information
can be obtained in the IA Frequency Guide Schedule for Evaluation of OA Sampling & Testing,
Iltem 403). If it is used throughout the Region, it should last for the entire calendar year. Ifitis
used for a project, it should be used for the entire project and last for its duration.
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7.6.1

7.6.1.1

7.7

7.8

7.9

7.9.1

7.9.2

7.9.3

7.9.3.1

7.9.3.2

The Annual Report on Program Wide Independent Assurance Testing of Hot Mix Asphalt
Materials using the System Basis will be developed by the Central Laboratory and sent to the
FHWA summarizing the results of the IA System Based program, per CFR 23, Subsection 637.207
(2) (iv). The report for the previous calendar year is distributed before March 31° of the
subsequent year.

Distribution List:
FHWA - Direct Recipient
Chief Engineer
Director of Staff Services
Regional Transportation Director
Region Materials Engineer

On CDOT projects the OA testing equipment will be evaluated by using equipment verification
checks, testing split samples of verification or proficiency samples, or any combination of
methods.

On CDOT projects the OA testing personnel will be evaluated by observation of sampling and
testing procedures, along with testing splits of verification or proficiency samples, or any
combination of the methods.

A prompt comparison will be made between the initial test results obtained from the OA Tester
being evaluated and the Independent Assurance (IA) Tester, using the guidelines enumerated in
the CDOT Field Materials Manual’s IA Frequency Guide Schedule for Evaluation of OA Sampling
& Testing and Table One Comparison Precision Guide; and then documented as required.

Field reviews of IA samples will be documented by signing and dating entries on the applicable
test reports by the IA Tester.

Initial split-sample test results that compare within the limits of the Comparison Precision Guide
from the IA Frequency Guide Schedule (Table One) will not require any comments on the
reporting form. Minor Differences do not need to be investigated.

If the initial split-sample test results have “Significant” Differences, the Region Materials
Engineer or his designee will investigate to determine the probable cause of the difference.

This investigation may be as simple as having all testing personnel run their retained split of the
sample. The results of the Region Materials Engineer's investigation must be documented on the
appropriate CDOT form listed in the Schedule. The statement must reference the exact
"difference", the cause of this difference, and the corrective action taken to remedy the issue. If
necessary, the investigation may be attached to the appropriate form.

Prompt and appropriate action will be taken by the Project Engineer to correct or improve
sampling and/or testing methods if the need is indicated.
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7.9.4

7.10

7.10.1

7.10.2

7.11

7.11.1

7.11.2

7.11.3

The Project Engineer makes acceptance decisions based on verification (OA) sampling and
testing, and factors relating to the quality of the material or product. What should not be
incorporated into these statements is a recommendation for an acceptance decision at full
price. |A testing is not to verify the quality but is meant to evaluate personnel and check
equipment. However, these test results may be used by the Project Engineer to support his
decisions.

When all IA sampling and testing on the project is completed per the Independent Assurance
Sampling & Testing Checklist, the Region Materials Engineer will certify through his Final
Approval that: “The Project Independent Assurance Sampling & Testing Schedule developed
for this project has been substantially followed and the test results of the IA samples are
within “Minor Differences” of the project acceptance sample test results.”

Exceptions to this statement, such as “Significant Differences”, have been previously
commented on and documented when the test results were reported or are explained on this
form or an attached sheet. The Independent Assurance Sampling & Testing Checklist may
include supplemental attachments.

The Independent Assurance Sampling & Testing Checklist will be forwarded to the Project
Engineer for acknowledgment through his Project Review signature.

A review of each CDOT Region’s IA Sampling and Testing Program will be performed every two
years, at a minimum, by Central Laboratory Personnel and the FHWA. The purpose of the
review will be the verification of compliance with 23 CFR, Part 637, Quality Assurance
Procedures for Construction, and the applicable Sections of the CDOT Field Materials Manual.

The Biennial Independent Assurance Sampling and Testing Program Review with the Region
Materials Engineer will be conducted to check IA program compliance, document problems,
document the current inclusion of CDOT MTCE projects and LA projects into the program, and
observe Region-by-Region uniformity. A minimum of two weeks, notice will be given to the
Region Materials Engineer. Information on inspections is in the Inspection (Central-to-Region)
Chapter.

The findings and recommendations of the review will be discussed with the CDOT Materials
Engineer and will be reported to the FHWA.

Distribution List:
FHWA - Direct Recipient
Chief Engineer
Director of Project Support
Regional Transportation Director
Region Materials Engineer
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8.1

9.1

9.2

9.2.1

9.2.1.1

9.2.1.2

9.2.1.3

9.2.2

SAMPLING and TESTING PERSONNEL QUALIFICATIONS

The Code of Federal Regulations (23 CFR) requires that persons conducting tests used in the
acceptance decision or |A inspections be qualified. This includes employees of CDOT and
designated agents conducting verification (OA) testing, PC testing used in the acceptance
decision (PC-For-Pay) by contractor and vendor employees, and IA testing by employees of
CDOT or designated agents of CDOT. The requirements that must be met for an employee to be
qualified are defined in CP 10 of this manual.

LABORATORY QUALIFICATION PROGRAM

23 CFR requires that laboratories conducting tests used in the acceptance decision or
laboratories conducting IA testing be qualified. This includes CDOT and designated agent
laboratories conducting verification tests plus contractor and vendor laboratories conducting PC
testing used in the acceptance decision. These laboratories are inspected by the Region
Materials Laboratory, or a designated agent selected by the Region Materials Laboratory before
project testing begins. The procedures for conducting inspections are described in CP 10 of this
manual.

23 CFR requires that the CDOT Central Laboratory be accredited by AASHTO. Designated agents
conducting IA sampling, testing, and inspections for CDOT must also be accredited by AASHTO.
The detailed accreditation requirements are in CP 10 of this manual.

Qualifications:

Central Laboratory and designated agents: The CDOT Central Laboratory and designated agents
shall be AASHTO accredited.

Annual Region Materials Laboratory Inspections: Central Laboratory personnel shall perform
an inspection of each CDOT Region Materials Laboratory annually.

The CDOT Region Materials Laboratories are:
Region 1: Denver & HMA Mobile Lab
Region 2: Pueblo & HMA Mobile Lab
Region 3: Grand Junction & HMA Mobile Lab
Region 4: Evans & HMA Mobile Lab
Region 5: Durango, Alamosa & HMA Mobile Lab

Other permanent laboratories within the Regions are considered Project/Field Laboratories.

The Annual Region Materials Laboratory Inspections protocol is in the Inspection (Central-to-
Region) Chapter.

Equipment Verification Checks: All laboratories performing IA testing shall conduct verification
checks at the minimum frequencies required by the test procedure, equipment operating
guides, or Verification schedule included in the Field Materials Manual’s Inspections Chapter.
The results of the equipment verification checks shall be recorded on CDOT Form 520 and
retained for seven years. When testing HMA, the appropriate calibration checks specified in CP-L
5101 shall be used.
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9.3

9.3.1

9.3.1.1

9.3.1.2

9.3.2

9.3.3

9.4

9.4.1

10.

10.1

10.2

10.2.1

Verification Testing: CDOT Laboratories or their designated agent shall be allowed to perform
verification testing if they meet the following requirements. All requirements include the
verification of testing equipment function, review of equipment maintenance, and review of the
records of all equipment calibrations and verifications.

Annual Inspection:

CDOT Laboratories: The Region Materials Laboratory shall conduct a check of project testing
Field Laboratory equipment. The Central Laboratory may also conduct random Field Laboratory
equipment inspections during project construction. The Resident Engineers, in cooperation with
the Region Materials Engineer, shall be responsible for assuring that CDOT owned project
testing equipment is acceptable for verification (OA) sampling and testing.

Designated Agent Laboratories: The Region Materials Laboratory or its designated agent shall
conduct a check of project testing laboratory equipment. The Central Laboratory may also
conduct random Field Laboratory equipment inspections during project construction. The
Region Materials Engineer shall be responsible for assuring that project testing equipment is
acceptable for verification (OA) sampling and testing.

Equipment Verification Checks: All laboratories performing verification (OA) testing shall
conduct equipment verification checks on all testing equipment used. The results of the
verification checks shall be recorded on CDOT Form 520 and retained for seven years. When
testing HMA, the appropriate verification checks specified in CP-L 5101 shall be used.

If the actual laboratory in which the verification tests are performed holds current AASHTO
accreditation, it shall be exempt from the requirements of Subsection 9.3.1 and 9.3.2.

Round Robins are conducted every year during the winter season. It provides all participating
laboratories the opportunity to look at their test procedures and test results concerning other
labs.

The Round Robin protocol is in the Inspection (Central-to-Region) Chapter.
LABORATORY ACCREDITATION

CDOT’s Central Laboratory must be accredited. 23 CFR Part 637 requires that designated agent
laboratories conducting IA testing be accredited. Accreditation requirements are detailed in CP
10 of this manual.

Central Laboratory Inspection. The CDOT’s Central Laboratory will be inspected periodically by
the AASHTO Accreditation Program utilizing laboratory assessment and proficiency sample
services provided by AMRL and CCRL.

The AMRL and CCRL statistical reports and the report on Central Laboratory inspection will be

reviewed by the CDOT Materials Engineer and Central Laboratory Program Managers, and
copies will be furnished to the FHWA.

Page 12 of 18



2023 CDOT FMM 7-01-2022 Quality Assurance Procedures

10.2.2 Any deficiencies in Central Laboratory procedures or equipment will be corrected at
the earliest opportunity, and corrective actions documented when directed and furnished to
the appropriate National Standards Reference Laboratory, and with copies furnished to the
FHWA.

10.2.3 Any AASHTO Proficiency Sample(s) which have a rating of less than 3 (>2.0 Standard Deviations),
will be reviewed by the CDOT Materials Engineer and Central Laboratory Program Managers.
The cause of the low ratings will be investigated, and corrective action will be taken to prevent
future occurrences. These actions will be reported, in writing, to AASHTO - AMRL- CCRL, with
copies furnished to the FHWA, within 60 days of the date of AMRL- CCRL inspection.

11. PROJECT MATERIALS CERTIFICATION

11.1 A CDOT Owner Acceptance Sampling & Testing Checklist (CAR Report 250) will be developed by
the Documentation Unit of the Materials and Geotechnical Branch for all projects if they are
administered by CDOT or by a local agency. On Design/Build projects the Engineer shall send the
list of pay items and approximate quantities furnished by the Contractor to the Documentation
Unit of CDOT Materials & Geotechnical Branch as soon as it is received.

11.2  The CDOT CAR Report 250 will list the minimum sampling and testing requirements for each
product or material bid item, for both, verification (OA) tests and laboratory check tests. The
original CAR Report 250 will remain in the Staff Materials project file with duplicate copies being
distributed to the Region Materials Engineer, Resident Engineer, Project Engineer, or the
Region’s Local Agency Coordinator.

11.3  The Engineer will document actions taken by project personnel concerning acceptance decisions
based on verification (OA) sampling and testing. Acceptance decisions include price reductions,

corrective actions or removals, dispute resolution, etc.

11.4  The results of laboratory check tests will be evaluated using the same criteria detailed in (Table
1), IA Frequency Guide Schedule. They will be reported to the project personnel as follows:

11.4.1 Meets Acceptance Decision Criteria based on verification (OA) sampling and testing.

11.4.2 Minor Difference from Acceptance Decision Requirements: No further action is required.

11.4.3 Significant Differences from Acceptance Decision Requirements: Further action is required.

11.4.3.1 When laboratory check test results do not agree with the contract requirements, whether the
check tests are performed at the Central or Region Laboratory, project personnel will be
notified, and the reports, by computer reporting, will be forwarded as soon as possible.

11.4.3.2 The Project Engineer will investigate these Significant Differences and attempt to determine
why the verification tests did not correlate with the check tests. The Engineer will determine
and document the reason for the deviation or difference, and any corrective action taken.

11.5 The Project Engineer will document all project materials sampling and testing through the

completion of the CDOT SM Report 250 and by signing and dating the last page.
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11.6  The Region Materials Engineer will furnish the Project Engineer with a signed copy of the CDOT
Independent Assurance Sampling & Testing Checklist, Project Independent Assurance Sampling
& Testing Schedule. The responsibility for the review and completion of the CDOT Independent
Assurance Sampling & Testing Checklist through to the final approval will reside with the Region
Materials Engineer, as per Subsections 7.3 and 7.10.

11.7  To make the Final Materials Certification process more efficient it has been decentralized;
therefore, the Final Materials Certification for each project is to be completed by region
personnel.

11.7.1 Final Materials Certification. The three applicable Documentation Chapters of the Field
Materials Manual provide specific guidelines for the completion of this aspect of the program.

11.8 The Project Engineer reviews and signs the developed CDOT Form 473, Letter of Final Materials
Certification, both Page 1 and 2.

11.9 The Resident Engineer certifies on the CDOT Form #473, Letter of Final Materials Certification:
The results of the tests on the acceptance samples indicate that the material incorporated in the
construction work, and the construction operations controlled by sampling and testing, were in
conformity with the approved plans and specifications; and such results compare favorably with
the results of the Independent Assurance sampling and testing. The signed Form 473 includes
all the following attachments:

11.9.1 A copy of the Final Materials Certification - Explanation of Exceptions, Form 474.
11.9.2 A copy of the Independent Assurance Sampling & Testing Checklist.

11.9.3 A copy of the Final Materials Documentation Checklist, (Project Closure), Form 1199 Page 1.
(This is not required for SiteManager” projects).

11.9.4 A copy of the Finals Materials Documentation Checklist, (Review or Audit), Form 1199 Page 2.
(This is not required for SiteManager projects).

11.9.5 A copy of the CP 16, Evaluation of Materials Testing, Form 1324 (when applicable).

11.10 The Letter of Final Materials Certification (Form 473) will be distributed per the instructions in
the applicable Documentation Chapter of this Manual. If any part of the CDOT Form 250 is used
to explain exceptions or deviations of product or materials, that part must be attached to the
completed Form 474, Explanation of Exceptions. If any of the last five sections [Documentation
for Added Materials Items, Documentation for Deleted Materials Items, Summary of Laboratory
Check Test Deviations, Summary of Sampling and Testing Deviations, and Summary of Project
Price Reduction Documentation] contain information then these pages must also be attached.

11.10.1 The Explanation of Exceptions will address all materials deviations from the plans and
specifications, and the subsequent action is taken, as well as any comparison differences
between Quality Assurance test results, and Independent Assurance test results, and any
missing tests.
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11.11 The Region review process for a completed construction project’s materials documentation, it is
required that each region will follow the guidelines as defined in the current Field Materials
Manual SMM_LIMS Documentation Chapter.

11.12 The CDOT Materials Engineer will establish a Materials Documentation Quality Review Team
to audit each Region's Finals Materials Review and Acceptance Process.

11.12.1 The Materials Documentation Quality Review Team will consist of representatives from the
Central Materials Laboratory and the FHWA, if they choose to participate, meeting with the
CDOT Region Materials Engineer, the Region Finals Administrator, the Region Finals Materials
Documentation Coordinator, and the Region LA Coordinator. The Region may invite other
interested and knowledgeable individuals.

11.12.2 An audit of each CDOT Region’s Finals Materials Documentation Process will be performed every
two years, at a minimum. The audit will utilize both a questionnaire and an audit of a minimum
of two randomly selected completed projects. This process will apply to the CDOT construction
and MTCE programs and LA programs.

11.12.2.1 Additional reviews may be scheduled as deficiencies are identified and to accommodate
contract dollar volume per Region.

11.12.3 The Biennial Finals Materials Documentation Review and Acceptance Process Audit with the
Region Materials Engineer is to ensure compliance with the requirements of the Documentation
Chapters of the Field Materials Manual and to identify areas for potential improvement. The
Biennial Local Agency Finals Materials Documentation Review and Acceptance Process Audit
with the Region LA Coordinator is to ensure compliance with the requirements of the
Documentation Chapter of the Field Materials Manual and to identify areas for potential
improvement. A minimum of four weeks of notice will be given to the Region Materials
Engineer, the Finals Administrator, and LA Coordinator to provide a list of all applicable closed-
out projects. A minimum of ten days will be provided for the selected projects to be made
available.

11.12.3.1 The findings and recommendations of the audit will be discussed with the CDOT Materials
Engineer and will be reported to the FHWA.

11.12.3.2 Distribution List:
FHWA - Direct Recipient
Chief Engineer
Director of Project Support
Regional Transportation Director
Program Engineer
Resident Engineer
Region Materials Engineer
Maintenance Superintendent
State Maintenance Engineer
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12,

12.1

12.2

13.

13.1

13.2

13.2.1

13.2.2

13.2.3

13.3

13.4

13.4.1

13.4.2

13.4.3

13.4.4

13.5

MAINTAIN QA PROGRAM REQUIREMENTS

It will be the responsibility of the CDOT Materials & Geotechnical Branch to maintain and
periodically update the QA program as required.

The CDOT Materials Advisory Committee (MAC) will meet, as required, to review the Quality
Assurance Procedures and recommend revisions.

FIELD MATERIALS DOCUMENTATION

It is the responsibility of the Project Engineer to accept or reject materials and/or products
based on documentation submitted at the project level. The Central Laboratory personnel will
act only in an advisory capacity to the project personnel in determining the acceptability of a

product or material unless otherwise stated.

All Materials Forms must have the appropriate Project Number and Contract ID easily identified
on them.

Project Number: The Alpha-Numeric project identifier that incorporated the highway number.

Contract ID: This is a five-digit numeric designator. (Before SiteManager’ it was referred to as
Project Code).

Sample ID: All testing and certification documents shall have the SMM/LIMS Sample ID on the
document or the first page of multiple pages.

Note 4: As accounting processes change, the project information identifiers may also change.
Personnel should be aware of the most current method.

All documents and reporting Forms must be dated and signed by the appropriate and specified
personnel.

Note 5: A Materials Bulletin will be issued with the revised text for Subsections 13.4 through
13.4.4. The guiding document will be Procedural Directive 21.1.

To comply with adequate field documentation as stated in the CDOT Construction Manual,
project field worksheets should be handled in the following manner:

The first Form will have a printed name and signature.
Thereafter the Form can be initialed by the same person instead of applying a signature.
If at any time the project personnel are changed, the above process will be started over.

The final worksheet in any series of testing for any pay item will have the last Form signed,
rather than initialed.

Where predominately computer forms or worksheets are being used on a project, sufficient
information will be available in the project records to determine the responsible party

performing the sampling, testing, documentation, and record-keeping.
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14.

14.1

14.2

14.3

14.4

1441

14.5

15.

15.1

15.2

15.3

15.4

DISTRIBUTION OF MATERIALS RECORDS and RETENTION OF SAMPLING and TESTING RECORDS

All originating materials (original document) records for construction projects are to be kept in
the project file in the Region. These include, but are not limited to, COCs, CTRs, and all Forms
that document test results for acceptance of materials or products used on construction
projects.

These records may be made available to the public through a written request on CDOT Form
1092, Request to Inspect Public Records.

The appropriate Forms that aid in the identification of samples and provide instructions for
testing of samples will either be processed electronically for a SiteManager” applicable project
or if it is not a SiteManager’ project the appropriate form will be attached to each sample
submittal addressed to the appropriate laboratory.

The Central Laboratory personnel will provide acceptance details on products and materials that
are stated in the OA Frequency Guide Schedule or other applicable documents that state the
Central Laboratory is directly involved.

Do not send copies of product or materials forms, or associated documentation to any Staff
Branch unless it is specified on the Form distribution or specifically addressed to do such in the
Field Materials Manual.

Copies of product and/or materials reports for acceptance decisions and IA reports will be
retained for all CDOT projects at the designated Region office for the period specified in CDOT’s
Records Retention Procedural Directive.

TRAINING PROGRAMS and SEMINARS for CDOT PERSONNEL

Region Materials Training Programs. Formal training courses in materials sampling and testing
will be conducted in each Region as needed, by the Region Materials Engineer for new state
personnel that is assigned to construction projects.

Annual refresher courses will be conducted on an as-needed basis in each Region by the Region
Materials Engineer for CDOT personnel involved with construction products and materials
sampling and testing.

Statewide Materials Training Programs: The Central Laboratory will conduct training programs
on an as-needed basis in specific areas of materials engineering properties intended to address
statewide concerns. This may include the sampling of materials and testing procedures. Central
Laboratory personnel are also available to participate in region training programs when
requested.

Materials engineering conferences may be scheduled by the Central Laboratory. Participants
may include representatives from Region Materials and Region Construction Offices as well as
Central Laboratory Program Managers and personnel from other Staff Branches. Each Region
Materials Engineer may submit items during the construction year for the agenda.
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15.5

15.6

16.

16.1

16.2

16.3

16.4

16.5

17.

17.1

17.2

17.3

17.4

The Concrete Unit of the Central Laboratory will define, coordinate, and support a program for
CDOT personnel to assure the accuracy and conformance of compressive strength testing of
concrete cylinders. The program shall include equipment checks, procedure checks, inter-lab
testing, training, and ACI certification. The details of this program are in Chapter 600 of the
Field Materials Manual.

The Nuclear Unit of the Central Laboratory will present the School of Radiological Safety and
Nuclear Gauge Operation on a biennial basis for re-certification of materials testers, or annually
as needed for new employees.

TERMINOLOGY AND ABBREVIATIONS

Titles having a masculine gender, such as he, his, him, are utilized for the sake of brevity and are
intended to refer to persons of either sex.

Whenever an abbreviation is used, it is to be construed to be the same as the
respective expression.

Whenever an acronym is used, it is to be construed to be the same as the respective expression.

Whenever the title, the Engineer, is mentioned it refers to the Chief Engineer of the Department
acting directly or through an authorized representative, who is responsible for engineering and
administrative supervision of the project.

The Staff Materials & Geotechnical Branch, Staff Materials, the CDOT Materials Lab, and the
Central Laboratory are all synonymous with this publication; however, the CDOT Central
Laboratory is a national reference, and the Staff Materials & Geotechnical Branch is a CDOT
administrative reference.

EXAMPLES

Examples of the CDOT Form 250 (first and last three pages only), 379, 473, 474, (Page 1 & 2)
referenced in this chapter can be found in the applicable Documentation for SMM/LIMS Chapter.

Example of the CDOT Form 1199 can be found in the Local Agency Chapter.

An example of CDOT Form 520 referenced in this chapter can be found in the Inspections
(Central-to-Region) Chapter.

An example of CDOT Form 1092 is not provided in this Manual; however, it may be obtained
through the CDOT Forms Catalog.
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Documentation for SiteManager®
LIMS Project Materials to Final Materials — 23

1. SCOPE
This chapter intends to provide the Region personnel guidance on materials documentation
from the beginning of a project to the closure of the project files when using SiteManager®
Materials and the Laboratory Information Management System (SMM/LIMS). The materials
documentation on a project needs to be accurate, complete, and processed within the
official established timeframe after the issuance of the project’s Final Acceptance Letter per
Section 105.21(b). The Department has stipulated that the Final Material Certification
Checklist (Form 473 SMM) located on the CDOT Forms website, will be signed electronically
by the Region Independent Assurance representative, Region Materials Engineer, Project
Engineer, Project Tester, and the Resident Engineer within 30 calendar days of the project’s
acceptance to ensure that the quality of the project is maintained and to avoid legal and
contractual conflicts.

2. GENERAL REQUIREMENTS
The procedures referenced are to be followed as indicated for CDOT projects’ electronic
documentation. The materials documentation procedure begins at the Materials and
Geotechnical Branch in the Documentation Unit with the creation of the Materials
Documentation Records, CAR (CDOT Application for Reporting) Reports. These reports are as
follows:

CODE — Project Material Items Report
Checklist — Owner Acceptance Sampling & Testing Checklist
Checklist — Certification Checklist Report

The Region Materials Laboratory will review and edit the:
Independent Assurance Sampling & Testing Checklist (Form 379)

Materials Documentation records are to be prepared and reviewed as found in this chapter.
Details on documentation procedures for project items are contained in the applicable
sections of this manual, and they cover most situations encountered, but exceptions may
require special attention.

3. CDOT PROJECTS — RESPONSIBILITIES & PROCEDURES
The Project Engineer, as the representative of the Chief Engineer, is responsible for the
documentation of the material on a project. The Project Engineer shall take measures to
ensure that the documentation procedures of the Department and the Region are followed.
All referenced documentation activities within Sections 3.1, 3.2, and 3.3 of this chapter, are
the responsibility of the Project Engineer or designee.
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3.1

BEFORE CONSTRUCTION

Existing users of SiteManager® Materials/LIMS. The Finals Administrator can grant contract
authority at any time. If the consultant is a New User to SiteManager® Materials/LIMS.
Contract authority cannot be given until the consultant has been granted access from OIT to
eVPN, SMM/LIMS, and the CDOT SAP NetWeaver Portal (CAR). Allow a minimum of 20 business
days for access.

All testers are required to have completed SiteManager Materials training as well as the LIMS
course "Materials Technician Certification” before starting on a CDOT project.

Access to the CDOT Applications

Consultant Onboarding and Application access Process
Changes effective on May 3, 2021

CDOT has implemented a new process to follow for Onboarding and Application Access requests
to streamline and facilitate Consultant access. The consultant options for the applications
below will no longer be available through the service desk portal.

This is for consultants only

For the following applications:

° AASHTOWare Project SiteManager

o eConstruction Mobile Apps (IPR, CPIR)
o ESRI Geohub - Onboarding

° ProjectWise

o OnTrack

Use this link: Consultant Access

Step 1: Consultant shall fill out and sign eVPN/SOC & SM Access Agreement (if applicable).
Step 2: Send the signed forms to the project Resident Engineer for signatures on both forms.

Step 3: fill out the Google form and attach signed documents

Review the Project Plans, Project Special Provisions (PSP), and Standard Special Provisions
(SSP) to become familiar with any modified materials and testing procedures.

Review the CAR report — Project Materials Item Report. An item that has a red code of No
Testing Assigned is a flag for the project tester. The project tester shall investigate the item
in the PSP, SSP, plans, and FMM, to determine what materials and tests will be required to
complete the item. This information must be conveyed to the Central Lab Pavement Design
Program or the Region Lab Manager. The materials codes, tests, and frequencies shall be
added to meet the testing specifications.
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3. Review the Owner Acceptance Sampling & Testing Checklist and Certification Checklist Reports
to ensure the Pay Items, sampling frequencies, material codes, and tests represented by each
item match the plans - Summary of Approximate Quantities, Project Special Provisions, and the
Field Materials Manual, Chapter "OA Frequency Guide Schedule". Any deficiencies or errors
must be documented and reported by e-mail to the Pavement Design Program at North Holly to
have corrections made. Example #1: Item 411 Emulsion - the contractor is using SS-1H, the
Certification Checklist under Item 411 has CSS-1H material code. The material code will need to
be changed to reflect the correct product being used. Example #2: Item 304 ABC Class 6 Special,
the Owner Acceptance checklist lists the material code (703.03.08.00) for aggregate ABC, the
Project Special Provision (PSP) for this item states that recycled concrete, recycled asphalt, or a
blend of recycled asphalt/aggregate can be used if it meets the gradation specification listed in
the PSP. The contractor states they will be using 2 stockpiles of material. One is recycled
concrete (703.03.10.00) and the other is RAP/aggregate blend (703.03.15.00). Both material
codes for these stockpiles will need to be added under the item, and the aggregate ABC material
code will need to be removed as that product will not be incorporated into the project. Tests
required for each material shall reflect the requirements of the PSP. The Project Engineer shall
be aware of the types of tests required and the frequencies of each test that the project Owner
Acceptance tester will be performing

4. The Region Materials Engineer or designee will notify the Project Engineer that the
Independent Assurance Sampling & Testing Checklist (Form 379) has been reviewed and is
available in CAR. The Project Engineer shall be aware of the type of tests and frequencies of
these tests that the Independent Assurance (lA) tester is required to perform. It is the
Project Engineer’s or designee’s responsibility to notify the Region Material Engineer’s
Independent Assurance technician of upcoming materials that will require Independent
Assurance sampling and testing.

5. Project Tester shall set up the Project Materials Electronic Folder in Bentley Connect Client
(PM Web Connection) to store the documentation. Follow the format in Organizational Guide
for Project Material documentation in Section 8.0. Binders and hard copy documents are
not required.

6. All materials documentation shall be uploaded and stored in the Bentley Connect Client (PM
Web Connection). If the project materials documentation records are in PM Web Connection,
the requirement of using the attachment icon function in SiteManager® is no longer needed for
any sample records. Materials testers should have the authority of CONTRIBUTOR in PM Web.
This allows actions of reading/Write/Delete. When PM Web is not being utilized for
documentation retention, the use of attaching COC/CTR documentation of each sample record
shall be uploaded into the attachment icon. This must be completed before the sample record is
Authorized and Complete in the LIMS window — Review Sample. All documentation must have
the Sample ID recorded on each form/worksheet. This includes all CDOT forms and worksheets
either completed electronically or handwritten. Hard copies are not required to be retained.
Use the Bentley Connect Client (PM Web Connection) for materials documentation retention.
ProjectWise Share is no longer be used for materials documentation retention. CDOT Form
157s are not required to be completed for COC/CTRs documentation.
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7.

10.

11.

Samples submitted to the Central Laboratory do not require a hard copy of the CDOT Forms 157,
82, 83, 84, 411, and 1304 to be submitted with the sample if an email is shown on the form for
the lab unit receiving the sample. Email the completed form to the appropriate lab's email
address.

In the e-mail Subject line enter: Contract ID, CDOT Form #, Field Sheet #, and Lot # if applicable
Example: C12345 Form 411 # 4115 Lot #5).

Note: Sample IDs are required to be documented in each form.
CDOT forms and worksheets can be found on the CDOT website at this location:

https://www.codot.gov/library/forms
https://www.codot.gov/library/forms/materials-forms-serialized

Forms and worksheets must be downloaded to your computer. It is recommended to download
forms and worksheets before beginning a new project as these documents are updated
throughout the year.

Note 1: CDOT Forms are in Pdf format and require that you do not fill out the form directly from
the website in your web browser. download and save to your computer.

CDOT forms and worksheets are not all available as electronically fillable at this time. Non-
fillable forms and worksheets must be downloaded from the CDOT website, printed, and
completed manually. If the document is not uploaded into the attachment icon, it must be kept
in the project files until the Materials Final Documentation Coordinator has accepted the
Materials documentation as Final. All materials documentation shall be uploaded and stored in
Bentley Connect Client (PM Web Connection).

Review the Chapter in the Field Materials Manual - Special Notice to Contractors. Alert the
contractor to the requirements of this chapter and the materials that will require the submittal
of a Contractor’s APL Verification (AV) Letter and the CDOT Form 595 representing the material.
Ensure the contractor is aware of the items that will require submittals for Certificate of
Compliance (COC) or Certified Test Report (CTR). Create an Excel spreadsheet to track the
COC/CTR’s required, received, and accepted or rejected. This spreadsheet can be used to notify
the contractor and Project Engineer of the status of submittals. See the example in this chapter
“Addendum 3” Page 47.

Attend pre-construction, pre-pave, pre-pour, scheduling, and Owner Acceptance (OA)/Process
Control (PC) meetings.

The contractor shall submit at the Preconstruction meeting a list of proposed materials and the
manufacturer of each material. Project personnel must evaluate that the proposed materials
are on CDOT’s Approved Products List (APL) or Qualified Manufacturers List (QML) for applicable
items, per CP 11. CDOT'’s Approved Products List can be found using the following link.

https://www.codot.gov/business/apl

Page 4 of 52


https://www.codot.gov/library/forms
https://www.codot.gov/library/forms/materials-forms-serialized
https://www.codot.gov/business/apl

2023 CDOT FMM 7-01-2022 Documentation For SMM/LIMS

12.

13.

14.

15.

Materials supplied to the project that is not required to be selected from the CDOT’s APL or
QML — must meet the requirements for documentation of the CDOT Standards and
Specifications, Section 106.12 and 106.13. The Project tester shall confirm that the
Producer/Supplier (P/S) of the materials are in SiteManager® (SM) within the Producer/Supplier
list. The material codes for the materials they produce must be associated with that P/S under
Producer/Supplier Materials. For any P/S and associated material codes that are not in SM, use
the form “Add Producer/Supplier/Material Code” found at the following link, under the tab
“Hints, Guides, and Links”, and submit the completed form to the Region Materials Lab Manager
or Training coordinator for the SiteManager® LIMS training course. Contact information can be
found in “Contacts” at the link below. Open the link in Chrome or Edge. Do not use Internet
Explorer. Download documents from this site to your computer. Open your Download folder
and save the documents to your computer.

https://sites.google.com/a/state.co.us/sitemanager-materials/

Develop Random Sample Schedules as per CP 75 for each item requiring random sampling.
Random sampling schedules are required for all materials. Excel spreadsheets can be used to
generate random schedules. Schedules must be created for the entire item quantity before
construction begins. Random Sampling Schedules can be accessed from the SMM site listed in
#12, on the home page. The creation of daily random schedules is not acceptable. Do not share
the random schedules with the contractor or PC tester.

Obtain from the contractor, any proposed concrete mix designs to be used on the project.
Submit all required documentation electronically for mix design approval with a completed
CDOT Form 1188 to the Concrete Unit at North Holly:

dot_concretemixdesigns@state.co.us
Obtain the most recent CDOT Form 1188 at:

https://www.codot.gov/library/forms

A concrete mix shall not be allowed to be placed on the project until the Concrete Unit has
reviewed and approved the mix for the project and the CDOT Form 1373 has been issued. The
project-specific CDOT Form 1373 is available in CAR - Concrete Mix Design Report for mixes
approved for use on CDOT projects. The project-specific CDOT Form 1373 shall be given to the
contractor/supplier for the concrete batch tickets to reflect the correct CDOT concrete mix ID.

Determine the requirement of aggregate samples to be submitted for Asphalt Job Mix Formula
approval per CP 52. Contact the Region Materials Engineer to determine if sampling is necessary
or if the materials have been recently tested for another project. It is recommended that
enough samples be taken for Central Lab and any labs that will be performing correction or
correlation testing for asphalt content. This includes the PC testing firm. Samples shall be
combined and split to minimize variations. For information to submit aggregate samples per CP
52, see the instructions CP 52 Submittal Guide. (In the Hints, Guide, and Links tab.) This
document can be found at https://sites.google.com/a/state.co.us/sitemanager-materials/
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3.2

16.

17.

Coordinate with the Project Engineer, contractor, and PC technician to schedule a pre-testing
meeting. Follow CP 16, Pre-Testing Meeting Agenda (CDOT Form 1322) if applicable.

Check the CDOT Forms website to download the most recent revision of any forms to be used
on the project. Forms previously serialized can be found on the CDOT Forms website. Access to
the previously serialized forms at:

https://www.codot.gov/library/forms/materials-forms-serialized

These forms will require the project to establish field sheet numbers unique to the project. The
process will be a 10 digit field that starts with the five digits of the contract ID, not using the “C”,
followed by a “dash” followed by a 4 digit sequential number. The project materials personnel
shall develop a list of 4 digit sequential numbers. Careful documentation must be done to
strikeout numbers that have been used. Groups of numbers may be established for each item
estimating the needed amount based on quantities. Numbers 0001 to 0099 are NOT to be used
by the field testers. These are reserved for the Region Labs. Instructions for the serialized form
protocol are available in the 2023 Field Materials Chapter, Materials Forms - Instructions &
Examples.

DURING CONSTRUCTION

Ensure all Form 43 Job Mix Formula reports are available in CAR, under Asphalt Job Mix Formula
“Form 43 Report”. Each Form 43 must be signed for HMA and SMA by the contractor, Project
Engineer, and Region Materials Engineer for all mixes on the project. Send the Region Materials
Engineer the completed signed Form 43s.

. Ensure that for each class of concrete listed on the Owner Acceptance Sampling and Testing

Report, the CDOT Form 1373 is available in CAR “Concrete Mix Design Report”. Send the
approved project-specific Concrete Mix design report (CDOT Form 1373) to the contractor and
the Supplier to ensure the CDOT mix number is on the concrete tickets for concrete supplied to
the project. All SiteManager® sample records for concrete require the approved CDOT mix
design number shown on the CDOT Form 1373 to be completed on the Additional Sample Data
tab. Use Design Type, the PCC and Mix ID will be the 1373 CDOT mix number.

Samples obtained for preliminary testing, approval for use, and meeting the requirements of
1 per project / 1 per source ARE NOT to be counted toward meeting the sampling and testing
requirements for OA tests for Gradation, Atterberg Limits, and Soil Classification.

Sample and Test according to the Random Sample Schedule (CP 75) for each applicable item.
Be aware of the frequencies of tests on the Owner Acceptance Sampling & Testing Checklist
Report.

Communicate daily with Project Engineers and inspectors about placed quantities, activities,
planned production, and material deliveries to ensure inspection and testing frequencies are
met. Participate in weekly material testing and scheduling meetings to be up to date on project
materials incorporation and deliveries.
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10.

11.

12.

13.

Project Engineer shall communicate with all project personnel the field-adjusted quantities from
Contract Modification Order (CMO), Minor Contract Revisions (MCR), and over-runs and under-
runs report not associated with CMO or MCRs, no later than the written authorization to the
Contractor to proceed with the work. Early notification of field-adjusted quantities and/or new
items is needed for the tester to begin the documentation of the corresponding items and
testing for items that require testing. Testers must be aware of adjusted quantities for items
that are non-testable such as Approved Products List for Certificate of Compliance/Certified Test
Reports.

When a CMO or MCR is approved by the Resident Engineer in SiteManager®, the CAR reports
will automatically reflect the changes in adjusted existing or new items corresponding to the
change order. Verify the materials, material codes, tests and testing frequencies for these added
items are correct. Notify the Region Lab Manager of any concerns.

Alert the Region Material Engineer’s IA technician of CMO or MCR’s that include changes for
revised quantities and/or added materials to assist them in verifying the changes appear on the
CAR Report “Independent Assurance Sampling & Testing Checklist” (CDOT Form 379).

Complete documentation daily in SiteManager® Materials for sample record entries.
In LIMS, enter test results as soon as they become available.

Test results entered into LIMS must be reviewed thoroughly in the LIMS windows — Review Test
and Review Sample. It is unacceptable for test results to be passed through these windows
without a detailed review. The project tester will complete the review in these windows to
verify data entry and accuracy of results.

Field Testers shall not authorize, Complete or Void any sample records that are not in the
Statewide Field when in the LIMS window “Review Samples”. To eliminate this issue, field
testers shall set their filter to “Lab Unit” and “FieldLab”. FieldLab must be input exactly as
shown, click the “Apply” button. It is the responsibility of all the other lab managers to review
and authorize samples in their labs. This setting will allow the field tester access to samples that
are in the statewide field lab and no other samples. This filter will not change after logging in
and out.

For all Item 403 Paving, Review the CAR Report (AQL) for accuracy of acceptance Method, Total
Cost per ton, HMA Cost per ton, (AC Cost per ton for binder paid separately), Mix ID, test results,
quantities, and processes. These reports must be sent to the Project Engineer and Contractor
daily.
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14.

15.

16.

17.

18.

19.

For all Item 412 paving, review the CAR Report “Concrete Quality Level Report” (CQL) for
accuracy of Acceptance Method, Bid Item Unit Price, Mix ID, thickness, test results, quantities,
and processes are correct. A minimum of 3 tests is required for each mix design and each
process for both OA and PC testing for Item 412, concrete paving when acceptance method is
Flexural Strength. These reports must be sent to the Project Engineer and contractor daily.

NOTE 2: Asphalt 03, Voids 03, and Concrete 03 are no longer acceptable programs. The CAR -
Asphalt Quality Level Report is required to be used for all projects advertised on or after
January 1, 2018. The CAR - Concrete Quality Level report is required to be used for all projects
advertised on or after January 1, 2020.

For HMA and SMA, it is advisable to NOT Authorize and Complete in LIMS —Review Sample
window, the first 3-5 samples for each element until it is established that the Form 43 will not
have any changes. This allows the mix design to be edited on the SM records if the change is
retroactive to the first 3-5 samples of each element. It is advisable to NOT Authorize and
Complete the last 2-3 samples for each mix design for each element and all longitudinal joint
cores so that edits to the quantiles can be made to bring the AQL into compliance with the final
paid quantity on the estimate.

For Item 412 Concrete Pavement, it is advisable to NOT Authorize and Complete in LIMS —
Review Sample window, the last 2-3 samples for each mix design and process for both PC and
OA elements so that edits to the quantiles can be made to bring the Concrete Quality Level
report into compliance with the final paid quantity on the estimate.

Test results for Item 403 - HMA/SMA and Item 412 will populate to the respective CAR reports
(AQL or CQL) after the results have been completed in LIMS — Enter Test Results window and the
Save Icon is clicked. The “Test Complete” box does not have to be checked for the results of the
test to appear on the AQL or CQL.

For Item 403 and Item 412, the records shall be reviewed thoroughly for correct test result
entries in the Review Test window. Leaving the sample records in the Review Sample window
allows the tester to access the records to edit the quantities to reflect the final quantities paid
on the estimate.

Complete and file in the appropriate folder/subfolders all daily worksheets or CDOT Forms in
the Project Materials Electronic Folder in the Bentley Client Connect (PM Web Connection).
Document Sample ID’s on each worksheet and/or

CDOT Forms to identify the record. CDOT Forms 411 and 1304 are required to be completed
and submitted for all binder and HMA samples.

Note 3: Summary forms such as CDOT Form 6, 58, 69, 156, 212, 323 are not required.
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20.

21.

Complete CDOT Form 626 daily for each item’s test results and obtain the contractor’s electronic
signature verifying that the contractor has been notified of all test results. Complete the form and
sign it electronically, email it to the contractor for their electronic signature and have the contractor
return it. Send a completed/signed copy to the Project Engineer and place the signed form in the
Project Materials electronic folder (PWS) in the corresponding item tab. CAR reports, Asphalt Quality
Level and Concrete Quality Level reports can be substituted for Form 626 for the elements on these
reports. Any test results for HMA/SMA, for example, CP 33 (% Moisture in the aggregate cold feed)
and Concrete Paving that are not part of the Quality Level reports shall utilize the CDOT Form 626 to
notify the contractor of test results. Examples of these types of tests for ltem 412 concrete paving
are temperature, % air entrainment, slump, water/cement ratio, and yield. For any concrete item
other than Item 412, the compressive strengths must be reported on the CDOT Form 626 with the
corresponding CAR report — Concrete Compressive Strength Report. This report shall be attached to
Form 626. See Standard Specifications for Road and Bridge Construction -Section 601.17 (c). The
CAR reports for HMA and SMA (Asphalt Quality Level Report) and Concrete Paving (Concrete Quality
Level Report) should be sent to the Project Engineer and contractor daily. These emailed reports
may serve as notification to the contractor of test results. All other test results must utilize the CDOT
Form 626 to notify the contractor of ALL test results.

For materials submitted to Central Lab at North Holly, and all-Region Labs for testing, Sample
IDs are required on forms and/or CDOT sample tag 633 or sample label 634. Tags and labels are
available at Central Lab, North Holly location. Contact the CDOT North Holly Pavement Design
Program, to schedule an appointment to obtain the tags and labels contact:

All other forms are available on the CDOT website as electronically fillable. Some CDOT forms have an
email address listed for the different programs within Central Lab. Use these emails to submit
completed forms to these Units, do not submit a hard copy with the sample unless special
instructions are needed for the sample. In the subject line state, the Contract ID, Field sheet number,
and type of material.

See the lab emails below.

22. The Central Laboratory E-mails:

cdot_bit.lab@state.co.us
cdot_chem.lab@state.co.us
cdot_conc.lab@state.co.us
cdot_euro.lab@state.co.us
cdot_flex.lab@state.co.us
cdot_phpr.lab@state.co.us
cdot_soils.lab@state.co.us

22a. The Pavement Design Unit E-mail:

cdot_pavement.design@state.co.us

22b. The Concrete Mix Design Submittal E-Mail:

dot_concretemixdesigns@state.co.us
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23.

24.

25.

26.

27.

28.

Verify COC/CTR documents submitted by the contractor meet requirements of section 106.12
and 106.13. Place these documents in the electronic folder (PM Web Connection- COC/CTR)
for materials on the CAR Certification Checklist Report. Create sample records in SiteManager®
for COC/CTRs received immediately upon receiving them from the contractor.

These documents are required before installation or payment for the materials is completed.
The following statement is no longer required to be completed if using the PM Web Connection
for materials documentation retention. Electronic copies of COC/CTRs must be uploaded to
each sample record using the attachment icon. Copies of the electronic COC/CTR’s shall be
stored within the COC/CTR folder in the Bentley Connect Client (PM Web Connection). Hard
copies of the COC/CTR’s are not required for documentation if using the PM Web Connection
for documentation retention. Any COC/CTR’s and Contractor’s APL- Verification (AV letter &
Form 595) documents submitted electronically or hard copy by the contractor must have the
required stamps and signatures according to CDOT Standards and Specifications, Section
106.12 and 106.13.

CDOT Form 157s are not required to be completed for COC/CTRs documentation.

Monitor the Owner Acceptance Sampling & Testing Checklist Report to ensure the testing
frequencies are being met as the material placement progresses.

Monitor the CAR Report Summary of Samples — COC and CTR report to track material
guantities paid are matching quantities of documentation received from the contractor. In the
SM sample record — Basic Sample Data window, the quantity cell shall be updated to reflect the
amount of material shown on the COC/CTR’s. The quantity field under the tab — Contract, is no
longer used for any record. The following statement is no longer required to be completed if
using PM Web Connection for materials documentation retention. Upload recently received
COC/CTR’s in the sample record Attachment Icon.

Inform the Region Materials Engineer’s IA representative of upcoming materials to be sampled and
tested per the CAR Independent Assurance Sampling & Testing Checklist (CDOT Form 379) at least
three days before material placement.

Compare the OA and Certification Checklists with the monthly estimate for discrepancies in
items or quantities appearing on the CAR reports. Access the project estimate here:
https://www.codot.gov/content/payestimates/ Use Control key & “F” to use the “Find”
feature, type in the contract ID without the “C”. Locate the latest estimate to complete the
review. A hard copy of the estimate is not needed for this check. If discrepancies are noted,
contact the Region Lab Manager or Pavement Design Program at Central Lab for assistance.

Perform price adjustment calculations monthly before the cutoff date for the estimate per CDOT
Standards and Specifications, Sections 105.03 thru 105.06. Verify price adjustments are
reflected in the contract estimate. Access the Price Reduction Calculator at the link below,
under Hints, Guides, and Links.

https://sites.google.com/a/state.co.us/sitemanager-materials/
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33

29.

30.

31.

32.

33.

34.

35.

As exceptions to the Specifications occur, document each occurrence to facilitate the
completion of CDOT Form 474 Explanation of Exceptions at the closure of the project

Review the CAR reports, Asphalt Quality Report & Concrete Quality Report daily to ensure
the reports accurately reflect the sample records created in SMM and that the results input
into LIMS appears on the report. For instructions to complete the sample records correctly,
utilize Addendum 1 (ASPHALT QUALITY LEVEL REPORT) and Addendum 2 (CONCRETE
QUALITY LEVEL REPORT). These CAR reports replace Asphalt03 and Voids03, and Concrete03
programs. The 03 programs are no longer to be used on projects.

Review PC data and tests result daily for compliance. Use CP12A, CP12B, and CP12C as
applicable.

Review data entries to ensure accuracy of test results, and sample review as soon as possible
to keep the Owner Acceptance Sampling & Testing Checklist Report up to date.

Use CAR Reports - Summary of Samples — COC and Summary of Samples — CTR to track COC
and CTR samples created, quantities of materials delivered, attachments, and sample status.
These reports will update when data is changed and saved in SiteManager®. COC and CTR
records can be left in the LIMS windows of Review Tests or Review Sample allowing the
record to be available to update the quantities of more documents of shipments that are
delivered to the project. Keep the quantity cell updated in SiteManager® Materials — Basic
Sample Data tab with the total quantities verified on the received COC/CTR’s.

Use CAR reports, Summary of Samples - To track incomplete samples.

Resident and Project Engineers can use the CAR Reports — Summary of Samples — COC and
CTR to verify quantities and documentation that have been received for materials that will be
paid on the monthly estimate.

AFTER CONSTRUCTION

Note: Project Owner Acceptance personnel are to review the documentation of the
material 100% by completing each of the following steps, 3.3 - 3.3.2

In each Bentley Connect Client (PM Web Connection) electronic item tab, arrange the
completed and signed CDOT Form 626s first (if applicable), sort and arrange all documents
within the item sequentially by date (beginning with the first test number, ending with the
last test number). Naming forms correctly can facilitate the order. Use the CDOT Field Sheet
number and/or test number or lot number for identification of each form contained in the
folder.
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2. Verify with the Project Engineer that the last progress estimate has been completed and
authorized for payment. This ensures the quantities shown on the Owner Acceptance
Sampling & Testing Checklist Report are accurate. Obtain the CDOT Form 105 from the
Project Engineer documenting the pay items that will be deleted/not used for the project.
Use the document to request that these deleted items be removed from the CAR reports —
OA Sampling and Testing report and the Certification Checklist report. Send the request to:
cdot_pavement.design@state.co.us

Project estimates can be accessed at this link. (Use Control — F, input the Contract ID without the
“C”, in the find box. This will highlight the project, look for the latest estimate. Open the
estimate, use Control — F, and input the item number in the "Find" box to search by item.)
https://www.codot.gov/content/payestimates/

3. Verify on the Owner Acceptance Sampling & Testing Checklist Report, that there are no
incomplete tests by ensuring that the Sampled Tests to Date column is equal to the
Completed Tests to the Date column. Discrepancies must be reconciled by either completing
the sample record or voiding it.

4. Verify that the minimum sampling and testing requirements have been met by checking the
Completed Total Tests to Date column is equal to or greater than the Required Total Tests
to the Date column. Use the CAR report — Summary of Samples — ALL to find sample records
that are not complete. After reconciling the columns, the Owner Acceptance Sampling &
Testing Checklist Report shall be placed in the electronic documentation folder - Final
Documentation. Deficiencies are required to be explained on the CDOT Form 474 Final
Materials Certification - Explanation of Exceptions.

5. Review the CAR Reports — Asphalt Quality Level (AQL) (Final), and the Concrete Quality Level
(CQl) (Final). A Final report showing errors shall not be accepted and errors must be
corrected.

6. Review the AQL and CQL reports to verify the number of tests shown on the report equals
the Completed Tests to Date for each test method shown on the Owner Acceptance Sampling
& Testing Checklist Report. Asphalt content element may be the total tests completed for CP
85 and CP-L 5120 to meet the requirements. Mat Density element may be the total tests
completed for CP 82, CP 44, and CP 81 to meet the requirements.

7. Verify the quantity of each Mix Design and each element on the AQL or CQL reports match
the quantity for the item on the Owner Acceptance Sampling & Testing Checklist Report and
the final quantity on the estimate. The Final quantity for HMA on the estimate is the
quantity for mainline paving plus all paved bridge decks. The quantities for each element
under a Mix Design must be equal or the report will state an error on the first page of the
report.
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10.

11.

12.

13.

14.

Verify with the Project Engineer the dollar amount shown on the AQL and/or CQL report is
correct on the estimate.

Verify COCs and CTRs have been received by ensuring the Certs Received to Date column on the
CAR Certification Checklist, has a 1 or greater value, for any item showing a quantity paid. Verify
Summary of Sample — COC and CTR records have the required attachment noted by showing an
asterisk for each sample record.

Note 1: The requirement of the attachment for COC/CTRs is no longer required if
documentation is using the Bentley Connection Client (PM Web Connection).

Verify the quantity shown on the Summary of Samples - COC and CTR reports equal or exceeds
the quantity paid, if not an explanation of missing COC/CTR’s shall be in the Explanation of
Exceptions. Items with a zero quantity, no explanation required. Items deleted by CDOT Form
105 completed by the Project Engineer can be deleted from the project CAR Reports. Send the
completed Form 105 to the Central to request the items to be removed. Record in the subject
line the Contract ID: Items to Remove from CAR Reports by Form 105.

E-mail requests to: cdot_pavement.design@state.co.us

Review CAR reports —Summary of Samples — (ALL) to verify all samples created for the project

have a status of "COMP" It is a requirement that all sample records created for a project are in
the "Complete" (COMP) status before the documentation of the material is accepted. Sample

status of LOGD, RECV, TEST, PREA, must be either completed or voided.

Sample records created in SMM that may have been started but have not had tests assigned will
be in the Pending status. These samples may have been forgotten about or made by mistake.
The samples must be VOIDED. These types of samples in the Pending status will not be on the
Summary of Samples reports. The Sample Backlog report must be reviewed to ensure no
samples are in SM incomplete. Projects cannot be closed until all samples are either in the
Complete or Void status. (See instructions on the SMM website under Hints, Guides, and Links,
look for Sample Backlog Instructions.)
https://sites.google.com/a/state.co.us/sitemanager-materials/

Export and save the CAR Report - Summary of Samples — COC, CTR, QA, and ALL to the project
electronic materials folder in PM Web Connection — Summary of Samples subfolder for
availability to the checker for the final documentation review.

Pre-inspected items shall have CDOT Form 193, if applicable. This document shall be in the
attachment icon on the SMM record for the item. Place Form 193 in the appropriate PM Web

Connection folder.

Check all Price Reductions and the supporting documents.
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15. Ensure the contractor’s PC documentation has been received electronically for HMA, SMA,

3.3.1

PCCP, and Excavation & Embankment per the requirements of CP12A, CP12B, CP12C,
respectively. Save the PC documentation into the Project Electronic Folder — Final
Documentation (PM Web Connection).

CDOT FORM 474, - Final Materials Certification - Explanation of Exception for CAR report:
Owner Acceptance Sampling & Testing Checklist Report.

Document on the CDOT Form 474, the date the project was accepted, and the date the final
documentation is complete. This date shall be the same date that appears on the final copy
of the Owner Acceptance Sampling & Testing Checklist. (See an example of the checklist in
this Section Pages 31,32, and 33). Obtain the Project Acceptance letter from the Project
Engineer for verification of the date of project acceptance.

Reference type of tests not used on the Owner Acceptance Sampling & Testing Checklist due
to alternative methods completed.

Verify and document all shortages of required tests as indicated on the Owner Acceptance
Sampling & Testing Checklist Report.

Explain quantities and dollars applied per the Quality Level reports. Explain process changes,
compaction test sections, and any unusual change in the Quality Level reports. (See the
examples in this Section ADDENDUM 1, ADDENDUM 2).

For items that show a Zero Total Quantity Installed, no explanation is required as this
indicates no material was installed on the project.

Explain and attach supporting documents for material with Percent of reduction in contract
price (P) less than 3. Instructions for Attaching Documents to the CDOT Form 474 are in the
Adobe Sign 473/474 Instructions chapter. Use the following link to view the instructional
video.

https://www.codot.gov/business/designsupport/materials-and-geotechnical

Explain and attach supporting documents for material with a price reduction (P) greater than
or equal to 3.

Explain and document all material repaired or replaced for (P) greater than 25.

Note: Reference to (P) values are addressed in Standard Specifications, Section 105.03.
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3.3.2

CDOT FORM 474 Final Materials Certification - Explanation of Exception for CAR report:
Certification Checklist Report.

Verify and document all missing COCs and CTRs as indicated on the Certification Checklist and
deficiencies in quantities that are shown on the CAR report Summary of Samples — COC and
CTR report. COC/CTRs documentation that was not received from the contractor, do NOT
make sample records. Document these deficiencies on the CDOT Form 474.

Verify the required stamps are applied to the COC/CTRs and/or Contractor’s APL- Verification
(See FMM chapter - Special Notice to Contractors, AV Letter, and Form 595 example) and
that the required information is complete on each stamp.

For COC/CTRs received, sample records in SiteManager® must have the documents uploaded
through the attachment icon. Verify the attachment by checking the Summary of Sample —
COC or CTR Report. An asterisk will be shown under the column “Attachment” for each
sample record with an attachment. When Material Documentation is utilizing the Bentley
Connect Client (PM Web Connection), the requirement for uploading attachments for
COC/CTRs is no longer required. The COC/CTR documents can be found in the Folder
COC/CTRs in PM Web.

INDEPENDENT ASSURANCE Sampling & Testing Checklist and CDOT Form 473 - Final
Materials Certification Checklist

The Region’s Independent Assurance (lA) representative shall initiate the Final Materials
Certification Checklist - Form 473, by completing the top portion, electronically signing the
form, and obtaining the Region Materials Engineer’s electronic signature.

The Region’s IA representative is responsible for documenting any deficiencies shown on the
CAR Independent Assurance Sampling & Testing Checklist Report on Form 474, Explanation
of Exceptions.

The Region’s IA representative shall ensure that differences between Independent Assurance
tests results and Owner Acceptance test results if any, are explained.

The Region’s IA representative will send the completed documents for Independent
Assurance testing to the project personnel. The Independent Assurance Sampling & Testing
Checklist, IAT Comparison Report, and supporting documentation shall be part of the final
documentation submittal and placed in the PM Web Connection Final Documentation Folder
by the project tester.

The Project Engineer shall verify the project tester has completed and attached the required
documents and electronically sign the required section on Form 473.
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6. Project personnel and the Resident Engineer’s signature are required on the CDOT Form 473.
The completed form must be part of the final documentation with the CDOT Form 474 Final
Materials Certification — Explanation of Exceptions for the project in the PM Web Connection
Final Documentation folder.

7. For projects tested by a consultant firm, the CDOT Form 1324 must be completed by the CDOT
Representative responsible for the oversite of project materials for evaluating the performance
of the consultant firm. The completed/signed Form 1324 shall be in the PWS Final
Documentation Folder.

8. The Region Final Materials Documentation Coordinator or the Finals Administrator is
responsible to transfer the required documents from the PWS Final Documents Folder to
ProjectWise Final Documentation/Form 325 Packet.

5. INDEPENDENT REVIEW Requirements for Final Materials Documentation Completion
The Resident Engineer or his designee will notify the Region Finals Administrator or the Region
Final Materials Documentation Coordinator when the materials files are completed and place
onto the Bentley Client Connection (PM Web Connection) and are ready for review. This review
provides a greater degree of independence and critical evaluation. The Finals Administrator or
their designee will check the following items.

1. Verify on the Owner Acceptance Sampling & Testing Checklist that the number of tests shown
under the Required Total Tests to Date column has been met or exceeded in Completed Total
Tests to Date.

2. Verify Sampled Total Test to Date column and Completed Total Test to Date column, match on
the entire document. If any discrepancies are found between these two columns, the tester
must be notified to reconcile the columns and the final should not be considered complete until
the issue is resolved. Verify that all sample records created for the project have a status of
Complete by reviewing the CAR report Summary of Samples — All report.

3. Verify that all required Certificates of Compliance (COCs) or Certified Test Reports (CTRs) have
been received by reviewing the Certification Checklist Report. Certs Received to Date column
must show a minimum of one for any item that has an amount shown in Total Installed Quantity
for the item. Deficiencies must be explained on the CDOT Form 474 Final Materials Certification
- Explanation of Exceptions.

4. Verify that all the COC/CTRs shown as completed on the Certification Checklist are in the PWS
folder under COC/CTRs. Review each document to verify compliance for signatures, stamp,
guantity, pay item and document meets all requirements for the item.

5. Verify on the Independent Assurance Sampling Checklist - Completed Tests to Date column, the
required number of tests are completed. Ensure any deficiencies of tests are documented on the

CDOT Form 474.

6. Differences between the IA and OA test results must be explained on CDOT Form 474 if
applicable.
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10.

11.

12.

13.

14.

15.

Verify the CDOT Form 473, - Final Materials Certification Checklist has been completed and all
required signatures are present.

Verify pre-inspected items have a CDOT Form 193, when applicable.

Check explanations and calculations for material accepted at full price, the material with price
reductions, and material removed and replaced.

Note: Reference to P is addressed in the CDOT Standard Specifications, Section 105.03.

Verify the CAR Reports — Quality Level for applicable items (Asphalt or Concrete Paving) have no
errors in the Final Report. Final reports showing errors are not acceptable. The first page of the
Final Report will show any errors the program has found.

Verify the number of each test type completed on the Owner Acceptance Sampling & Testing
Checklist, Completed Test to Date column, matches the number of tests shown on the CAR
Report Quality Level for asphalt and concrete paving items, if applicable.

Verify the quantity for each element in the CAR Quality Level report matches the quantity for
the item on the Owner Acceptance Sampling & Testing Checklist Report and the estimate.
Check all items that apply to the element for the total quantity paid. This includes asphalt and
concrete paving items.

Verify the Quality Level payment is correct on the last progress estimate.

Verify that the documents for Quality Level reports have been submitted to the Region
Materials Engineer and Staff Materials Pavement Design Program OA/PC Manager by e-mail
receipt on file.

CDOT Form 1324 (if applicable) must be completed and distributed to the Region Materials
Engineer for review and signature and placed in ProjectWise/Share (PWS) folder — Final
Materials Documentation. (Form 325 packet).
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6.0

16.

17.

As part of the final Progress Estimate, the Project Engineer has included all the documentary
evidence needed to show that the contractor has complied with the requirements of the
Contract Plans and Specifications for all materials used per the CDOT Field Materials Manual -
Quality Assurance Procedures for Construction and Materials Sampling and Testing chapter
(Owner Acceptance Frequency Guide Schedule for Minimum Materials Sampling, Testing, and
Inspection). The Region Finals Administrator is responsible